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Ladder (Superlayer 4)
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Ê

Strip Information for B3-8-3, p-side

rscStPK;A�:GuOC òUu�Êh�sË;9U|Wk;lS:=>BLs9J<Dl�KrÍ�F�:DA@�@cfF�H�>P^;:�Í�F�A�cSk²�;:�ÞW<Dc�:D^/F�<?A�>
Í0Í�c�^;tOC

� >2tP:
F%9�z�:DF�F�:?A{K;^;j;:DA0Í�FV9B^;jOc�^;t�>BL}F�H;:W<?>P^NF�A�c�z;K�F�c�>B^rÍ{F�>Éß?��cfF{c�Í�cS^/F�:?A�:�Í�F�c�^;tmF�>2lS>�>Bv³9UF
cS^;j;c�Ò�cSj;KT9Bl�c�^rÍ�FV9B^;<D:�ÍJ>BL@F�A�9B<Vv$ÍWcS^NF�:?A�Í�:D<DF�cS^;t³j;:DF�:?<
F�>PA�Í?C3ÌÁcSF�H»9B<?<D:�Í0Í%F�>³F�H;:�Í�F�A�c�k�¶(l�:�ÒP:Dl
órôm� >PK�F�k;KOF?��cfFwc�Í0k�>
Í0Í�c�z;lS:\F�>¸k;A�>�j;K;<D:�j;c)Í�k;l�9&i!Í¢Í�KO<VH59�ÍRrsc�tBK;A�:�uOC òUuOC¾�h9B<VHÁz;c�^ºc�^
F�H;:�H;c�Í�F�>PtPA�9U|X<?>P^NFV9Uc�^rÍJF�H;:\k�:Dj;:�Í�FV9Bl)¶MÍ�K;zOF�A�9B<DF�:?jÑÍ�c�tP^T9Ul@L�>BAw9�Í�F�A�c�k²C � H;:5Í�cStP^T9Bl�ÍW9UA�:
k;lS>BF�F�:?j�9�Í[9�L�K;^;<DF�c�>P^R>UL	F�H;:�Í�F�A�cSk0l�>�<&9Ul�<D>�>PA�j;c�^;9UF�:U���@H;cS<VHRA�:DL�:DA0Í[F�>7F�H;:=k�>
Í�cfF�cS>P^w>P^0F�H;:
j;:
F�:D<DF�>BA/Í�KOA�L"9B<D:�A�:?l�9yF�c�ÒB:!F�>{9+v/^;> �@^wÍTjOK;<?c�9BlT|w9UA�v�C���>y¶(H;cfF�F�A�9U<Vv%<?A�>�Í0Í�cS^;t+k�>
Í�cSF�c�>P^rÍh9UA�:

Î�Ï²Ð$Ñ�Ò[Ó¥Ô�Ô"Ó¥Õ$Ö}×UØDÓ�Õ?Ù·Ô®Ú)Ø
Û	Ü²Ý�Û�Û�Ñ�ÞPß$à$á�Ý�â
Ñ�Û®ã}Ý�Û�Ñsä$Õyå Ñ�Û"æyØVç�Ô�èTÏ²Ð$Ñ�éVÝ�Þ¥ä$Ñ�Ô®Ò[Ñ�ÝDÔ"ä$Û�Ñ�å@Ú)Ø
Û®Ù�ÐyÓ¥Ô	×BØ
Ó¥Õ?Ù�Ý�Û�Ñ
ê è ëDì?í
î ê è ê
ê ë�Ø
Õ�Ù�ÐyÑ�× ï�Ô�Ó´å Ñ�Ý�Õyå ê è ð
ðDñ?î ê è êyò�ê Ø
Õ'Ù�Ð$Ñ�Õ ï�Ô"Ó´å Ñ
è

ï ò



A�:?k;A�:�Í�:D^NF�:?j¸z/i29RA�:?j?ÒB:?A�F�c�<?9Bl�l�cS^;:BC � H;:�e&j�H;cfF=k�>
Í�cfF�c�>B^�L�>PA'F�H;:J<?l�K�Í�F�:DA=c)ÍQA�:?k;A�:�Í�:?^NF�:Dj
zNi�9£Í�|W9BlSl�k;cS^;vwlSc�^;:Q9Bz�>,ÒB:QF�H;:'Ë/¶�9$ËOc�Í?ClÕ(^\rsc�tBK;A�:'uOC òUuO�OF�HO:=<VHT9BA�tB:GL�A�>P|óF�H;:=F�A�9B<Vvwc�Í@9Bl�l
j;:Dk�>�Í�cSF�:?j�cS^\F�HO:7<?A�>
Í0Í�:?j?Í�F�A�cSk�9B^;j�F�H;:7A�:�Í�KOlSF�cS^;t�e?j2H;cSF'c)Í@�@cSF�H;c�^2�Uô Ù�Ú Û >BL�F�H;:{<?A�>
Í0Í�c�^;t
k�>Pc�^NF&Í�>%F�H;c�Í[c)Í!9U^R:�ÞI<?cS:?^NF@|W:?9�Í�KOA�:?|I:?^NF?C � HO:'Ë�¶(9yË�c)Í[H;9�Í!z�:D:?^�Í�<?9Bl�:DjRF�>%H;cStPH;l�cStPHNF�F�H;:
cS^/F�:?A�:�Í�F�c�^;t+L�:&9UF�K;A�:�ÍÎÍ�>{F�H;:?A�:'9BA�:'9�Í�|W9BlSl;^/K;|7z�:?AM>BL�Í�F�A�cSkrÍÝÍ�H;> �@^²C � H;:;Í�F�A�c�k9Í�F�9UF�K�Í�:�Í}9�Í
KrÍ�:?j0cS^W<Dl�KrÍ�F�:DA�c�^Ot{9UA�:xc�^;j;cS<&9UF�:?jJzNi9Í�|W9Bl�l;lSc�^;:�Í�z�:Dl�> �õF�H;:@Ë/¶(9yË�c)Í?C E tBA�:?:D^wlSc�^;:!cS^;j;c�<?9UF�:�Í
9JtP>�>�jAÍ�F�A�cSk²�T9JA�:Dj\lSc�^;:QcS^;j;cS<&9UF�:�Í@9%j;:&9Uj5Í�F�A�cSkm9B^;j\9JzOl�K;:Gl�cS^;:QcS^;j;c�<?9UF�:�Í@9%^;>Pc)Í�iAÍ�F�A�cSk²C

Local Coordinate / cm
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Event 13382357, Run 169183
Ê

Strip Information for B3-8-3, p-side

rsc�tPKOA�:GuOC÷òU¢rÊh�sËO9B|Ik;l�:=>BLs9%<?lSKrÍ�F�:?A!�@cSF�H�F(��>9Í�F�A�c�krÍD�T:�ÞI<?cS:?^NFx<?A�>
Í0Í�c�^;t;C

Local Coordinate / cm
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Strip Information for B3-8-3, p-side

rscStPK;A�:QuOC òB�±Êh�sË;9U|Wk;lS:=>BLs9I<Dl�KrÍ�F�:?A[�@cfF�H�F�H;A�:?:�Í�F�A�cSkrÍ?�T:�ÞW<Dc�:D^/Fx<DA�>
Í�Í�c�^Ot;C

�sËO9B|Ik;l�:�ÍW>BL':�ÞI<?cS:?^NFW<?A�>�Í0Í�cS^;t
ÍIc�^.�@H;cS<VHYF�HO:\<VHT9UA�tP:mj;c)Í�F�A�c�z;KOF�c�>P^¹k;A�>�jOK;<?:�Íw9³<?lSKrÍ�F�:?A
�@cfF�H�F(�}>W9B^;jRF�HOA�:?:¨Í�F�A�cSkrÍ@9BA�:�Í�H;> �@^�c�^mrscStPK;A�:=uOC÷òU¢I9B^;j\rsc�tPKOA�:=uOC÷òP�7A�:�Í�k�:?<
F�c�ÒB:?lfiPC

ï u



Local Coordinate / cm
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Event 13441008, Run 169183

Strip Information for F9-4, p-side

rscStPK;A�:QuOC ò ï Êh�sË;9U|Wk;lS:=>BLs9JF�A�9B<Vv0cS^NF�:?A�Í�:D<DF�cS^;tJj;:&9Uj5Í�F�A�cSkrÍ?�T^O>W<Dl�KrÍ�F�:?ADC

Õ(^;:�ÞI<?c�:D^NFG<?A�>�Í0Í�cS^;t
Í=9UA�:7j;>B|WcS^T9UF�:Dj�zNi�F�H;>
Í�:7c�^��@HOc�<VH2F�HO:7F�A�9U<Vv�9BkOk�:?9BA0Í'F�>0<?A�:&9UF�:%^;>
<Dl�KrÍ�F�:?Ax9B^Oj�F�H;>
Í�:+cS^R�@H;c�<VH�F�H;:QF�A�9B<Vvw<?A�:?9UF�:�Í'9¢õ4�@c�j;:�ø;<?lSKrÍ�F�:?ADC � HO:+<VH;9BA�tP:Gj;c�Í�F�A�c�zOKOF�cS>P^
cS^�9W�@c�jO:�<?lSKrÍ�F�:?AQ|I:&9U^rÍ�F�HT9UFQF�H;:�<?9Bl�<DK;l�9UF�:?j3e?j2H;cSF�c)Í�|W>BA�:{F�HT9B^³�yô Ù�Ú Û 9&�}9&i�L�A�>B|ùF�H;:
F�A�9B<Vv7<DA�>
Í�Í�cS^;tGk�>PcS^NF&C E ^W:�ËO9B|WkOl�:[>BL®9QF�A�9B<Vv7l�:?9DÒ�cS^;t=^;>G<?lSKrÍ�F�:?A�c�ÍlÍ�H;> �@^Ic�^Irsc�tBK;A�:!u�C ò ï C
� H;:�:?^NF�cSA�:+j;:DF�:?<DF�>PA'c�Í�jO:&9BjÉÍ�>w^;>wKrÍ�:
L�K;ld|I:&9�Í�K;A�:?|I:?^NFQc�Í�|W9Bj;:UC|æQ:DF�:D<DF�>PA0Í�<?>P^NFV9Uc�^;cS^;t
^;>Bc)Í�i9Í�F�A�cSkrÍM<&9B^0kOA�>�j;K;<?:'9�Í�c�|Ic�l�9UA�:�Ó�:?<
F&C � H;c�Í�F(i�k�:�>BL	<DA�>
Í�Í�c�^Ot7j;>�:�ÍM^;>BF}L�:?9UF�KOA�:xc�^WF�H;:
ô >B^/F�:7Z[9UA�l�>£Í�F�K;j�iPC

Local Coordinate / cm
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Event 13391440, Run 169183

Strip Information for B4-1-1, p-side

rscStPK;A�:GuOC òB#±Êh�sË;9U|Wk;lS:=>BLs9%�@cSj;:G<?lSKrÍ�F�:?A!�@cSF�H\9£Í�c�^;tPlS:=|w9$ËOcS|7K;|m��cS^;:�ÞI<Dc�:?^NFx<?A�>
Í0Í�c�^;tOC

ÌÁcSj;:{<Dl�KrÍ�F�:DA0Í'<?9B^�9BtP9Bc�^mz�:¨Í�KOz�j;c�Ò�c�j;:Dj�c�^NF�>WF(��>0|w9Uc�^RF(i�k�:�Í?C E ^2:�Ë;9U|Wk;lS:{>ULsF�HO:{ÍTA�Í�F
F(i�k�:wc)Í�Í�H;> �@^3c�^µrscStPK;A�:IuOC÷òP#�C � H;:W<?l�K�Í�F�:DA{H;9�Í+95Í�cS^;tPlS:%|w9yË�cS|7K;|ú<Dl�>
Í�:IF�>mF�H;:JF�A�9U<Vv

ï ¢



Local Coordinate / cm
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Event 13395786, Run 169183
Ê

Strip Information for B3-2-5, p-side

rscStPK;A�:Gu�C òB*±Êh��ËO9B|Ik;lS:=>BL�97�@cSj;:G<?l�K�Í�F�:DA!�@cSF�HRF(��>W|W9yË�c�|W9O��c�^;:�ÞW<Dc�:D^/F@<DA�>
Í�Í�cS^;t;C

<DA�>
Í�Í�c�^OtRk�>
Í�cSF�c�>P^mz;KOFQF�H;:7<VHT9UA�tP:7c�Í�Í�k;A�:?9Bj�>,ÒP:?AQL�>BK;A�Í�F�A�cSkrÍ�Í�>0F�H;:we&j2H;cfFQc)Í�j;c)Í�k;l�9U<?:?j®C
Õ·FGc�ÍQF�H;:DA�:DL�>BA�:%^;>BFG|W9UF�<VH;:?j�F�>RF�H;:7F�A�9B<Vv�L�>PA'F�H;:J:�ÞI<?cS:?^;<
i?Í�F�K;jOiBC E ^³:
ËO9B|Ik;l�:%>ULMF�H;:
Í�:?<?>B^;j�F(i�k�:Gc�Í�Í�H;> �@^�cS^\rdc�tPK;A�:GuOC÷òB*OC � H;:?A�:79BA�:=F(�}>Ik�:?9Bv$Í�cS^RF�H;:+<VHT9BA�tP:Gj;c)Í�F�A�cSz;KOF�c�>P^²�
z�>BF�H%>ULT�@H;c�<VHJ9BkOk�:?9BAsF�>'z�:[<?9BKrÍ�:?jJzNi�cS^;<?cSj;:?^NF�<VHT9UA�tP:Dj%kT9BA�F�c�<Dl�:�ÍDC � H;c�ÍscS|Wk;lSc�:�Í�F�HT9UFsF�H;:
<VHT9UA�tP:xj;c)Í�F�A�c�z;KOF�c�>P^�Í�L�A�>P|ÃF(��>{F�A�9B<Vv$ÍMHT9DÒP:�z�:D:?^w|I:?A�tP:?jIc�^NF�>+>B^;:�<Dl�KrÍ�F�:DA?C � H;:xk;A�:�Í�:D^;<?:
>BL�F�H;:7k�:&9Bv�>P^\F�H;:7A�c�tPHNF�j;A�9Ut
Í'F�HO:we&j2HOcSF=9&�}9&i\L�A�>P|ûF�H;:7k�:&9Uvm>B^2F�H;:{l�:DL�F'<&9BK�Í�c�^OtR9B^
cS^;:�ÞI<?cS:?^;<
i�c�^0F�H;:Je&j\HOcSF�¶�ÍT^;j;cS^;t;C

Z}lSKrÍ�F�:?A0Í{�@cSF�H¸|7K;lSF�c�k;lS:%<VHT9BA�tP:0k�:&9Bv$Í%9BA�:w9Ul)Í�>\c�^�ÒP>Bl�ÒP:Dj.c�^-:�ÞI<?cS:?^NF%<?A�>
Í0Í�c�^;t�Í?C � HOc)Í�c�Í
9Bl�Í�>¨Í�H;> �@^0cS^wrdc�tPK;A�:xuOC òU*OC � H;:+e&jwHOcSFMHT9�ÍMz�:D:?^0<?9Bl�<DK;l�9yF�:?jI<?lS>
Í�:!F�>{F�HO:�<VHT9UA�tP:xk�:?9BvJ>P^
F�H;:�A�c�tPHNF�9B^;jmF�H;:DA�:DL�>BA�:+cSFxc)Í@L�>PK;^;j\zNiRF�H;:{<?>PA�A�:�Í�k�>B^;j;c�^OtWF�A�9B<Vv�C@rT>PAx9IF(i�k;c�<?9Bl�:�ÞI<?cS:?^NF
<Dl�KrÍ�F�:?AD�dF�H;:W<?9Bl�<DK;l�9yF�:?jµK;^;<D:?A�FV9BcS^/F(iµ>P^µF�H;:me&j-H;cSF+c)Í+>BL}>PA�j;:DAWe ñ ­²|mC � H;:I<&9Ul�<?KOl�9UF�:?j
K;^O<?:?A�FV9BcS^NF(i0>P^wF�H;:�e?j0H;cSF/Í�H;> �@^RcS^Rrsc�tBK;A�:�uOC÷òB*{c�Í}¢ ñ ­®|\�/�@H;c�<VHwc)Í}kOA�>Pz;lS:?|W9UF�cS<@j;K;A�cS^;t
F�A�9B<Vv/c�^Ot;C � H;:0e&j\H;cSF�:?A�A�>PA@�@c�lSl	A�:?jOK;<?:�F�H;:�<D>P^NF�A�c�z;KOF�c�>P^m>BL�F�H;:�tBl�>PzT9Ul	H;cSFxF�>IF�H;:+F�A�9U<Vv
Í;F?C � HOc)Í%A�:Dk;A�:�Í�:D^/F0Íw92lS>
Í0Í�>BLxc�^OL�>PA�|w9yF�c�>B^-<D>P|Wk;9BA�:Dj3F�>2F�HO:Rc�j;:?9Bl/Í�cSF�K;9UF�cS>P^¸cS^3�@H;c�<VH
:?9B<VH3>BL�F�H;:%F(��>2|W:DA�tP:Dj-<VH;9BA�tP:Ij;c�Í�F�A�c�z;K�F�c�>B^rÍG9BA�:J<D>P^rÍ�cSj;:?A�:?j Í�:?kT9UA�9UF�:?lSi�9�Í{cS^;j;c�Ò�cSj;KT9Bl
<Dl�KrÍ�F�:?A�Í?C � H;c)Í!c�Í!^;>BFx<?KOA�A�:D^NF�lSi0<?>P^rÍ�c�j;:DA�:Dj�c�^0F�H;:G<?lSKrÍ�F�:?A�cS^;tI9Bl�tB>PA�cfF�H;|mC

E Í�|W9BlSldL�A�9U<DF�cS>P^�>BL�<?lSKrÍ�F�:?A0Í=�@cfF�H³|7K;lfF�c�kOl�:+<VHT9BA�tB:Ik�:&9Uv!Í+9BA�:J>Pz�Ò�cS>PKrÍ�lSi2^O>BFG<&9BK�Í�:?j-zNi
|7KOlSF�cSk;l�:%F�A�9B<Vv$Í?�kÍ�K;<VH»9�Í{F�HT9UF2Í�H;> �@^¹c�^.rscStPK;A�:wuOC÷ò Ö C � H;:R<?lSKrÍ�F�:?A�Í�H;> �@^¹c)Í{k;A�>Pz;9Bz;lSi
j;KO:�F�>+HT9BA�jO�}9BA�:xk;A�>Bz;l�:D|"ÍDC���>B^;:DF�H;:?lS:�Í0ÍD��F�H;:�|W9$��>PA�cSF(i�>BL²<Dl�KrÍ�F�:?A�Í��@cfF�HI|7K;lSF�c�k;lS:[<VHT9BA�tP:
k�:&9Bv$Í!HT9DÒB:{9�Í�c�|Ic�l�9BA�L�>PA�|óF�>{F�HT9UF=Í�H;> �@^mc�^RrscStPK;A�:QuOC÷òB*79B^Oj0�@c�l�l�z�:QA�:
L�:?A�A�:?jRF�>%HO:?^;<D:
¶
L�>PA�F�Hm9�Í�õ�|W:DA�tP:Dj�øT<?lSKrÍ�F�:?A0ÍDC

ï �



Local Coordinate / cm
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Event 13377819, Run 169183
þ

Strip Information for B3-1-1, p-side

rscStPK;A�:Gu�C ò Ö Êh��ËO9B|Ik;lS:=>BL�97�@cSj;:G<?l�K�Í�F�:DA!�@cSF�H�|W9B^NiR|W9yË�c�|W9O��:�ÞI<?c�:D^NF�<DA�>
Í�Í�cS^;t;C

Õ(^Á>PA�j;:?AwF�>3K;^;jO:?A0Í�FV9B^OjÁF�H;:�:
Ë�F�:?^NF�>BL=F�HO:�k;A�>PzOl�:?| <?9BKrÍ�:DjÁz/iº|W:DA�tP:Djÿ<?lSKrÍ�F�:?A0ÍD�xF�H;:
L�A�9B<DF�c�>P^=>BLO9BlSlUF�A�9B<VvQ<DA�>
Í�Í�c�^Ot
Í	�@cSF�H+9!|I:?A�tB:?jG<?lSKrÍ�F�:?A���� ý �����(��� 
²9BA�:�<&9BlS<?K;l�9UF�:Dj=k�:DA�j;:DF�:?<DF�>PA
cS^Ij;9UFV9OC � H;:�j;9UFV9�Í�9U|Wk;lS:[L�A�>P| F�H;:@<&9Ul�<?KOl�9UF�c�>P^%>BLÔßhc)ÍhKrÍ�:Dj09B^OjW>P^OlSi7^O>U¶(H;cfF�F�A�9B<Vv$ÍM�@cfF�H
êrëpìÁ�G�G:�íG°B±}9B^;jW9UFhl�:?9�Í�F�F(��>{>UF�H;:DAMtBl�>PzT9Ul órô\� H;cSF0Íh9BA�:@<D>P^rÍ�cSj;:?A�:?j²Ch��j;tB:x:�Ó®:D<DF0Í�9UA�:
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xlÙsæ ! ×�éPçp�	ÙKéëínæpäºä ! ×�Û	ð¤Þ-3>�ºÛ@×�å@ä ! ×Z��×òé�ó�Û�æpå��»×�ðKé���×�í�é$�ºÛ�ÚÜÛ	õ�â�ÚÜÛ ! âL��Û	Ú�é$�sæpãAé��ºÛ#â�óKíMÛ�Úêè�Û	ð
ó�Û�æpåj�»×�ðKé$�$æpãKð]×�í�Û�íêéë×�å¶ægéMÛ�ð�éëâ\�sæ�è�Ûnæ#å¶×�ãº×�å ÙKå¿ègæ ! ÙºÛ�âpõ
æpäºäºÚÜâr�K×�åuæjéëÛ ! çm� ÷ ? å�Þ
3>�ºÛ_ÚÜÛF8ºéÜéëÛ�ðIäºÚÜ×�å¶æpÚÜçAèpÛ�ÚÜéM×7�	Û�í#×�ãñè�Û	íÜéM×�ØñægéMÛ�ð9×�ã�� ÛN�·éë×�âpã9ÝºÞ 1 �ºæpð&æyÚMâ�ÙºØ0�W�»×�ðKé$�9âpõ�E ÷U©
ö�÷ ? å�æpãKð#æ��º×�Ø0�Y×�ãD�	×�ðºÛ	ãD��ÛHâgõïósæpðYå@Û�æpíÜÙºÚMÛ	å¶Û	ãléMí�ÞQP`é�×�í�é$�ºÛ�ÚÜÛ	õ�â�ÚÜÛ>� ! Û�æpÚ�é$�sægéQ��æ ! �	Ù ! æjéë×�ãKØ
×�å¶äsæV�	é[äsæpÚMæpå@Û	éëÛ	ÚMíQ�»×�é$�¶ÚÜÛ�íÜädÛF�	é�éMâ�æ�å@Û�æpíÜÙºÚMÛ	ð¶ó�Û�æpå ä�â�íÜ×�éë×�â�ãY×�í[äºÚÜÛ	õ�Û	Úëæpó ! Û�éëâôÚMÛF8KéMéë×�ãºØ
é$�ºÛ�äºÚM×�åuæpÚêçuèpÛ�ÚÜéMÛ���ægõ éMÛ�Ú�Û��6� ! ÙºðK×�ãºØ#éëÚMæ0��4lí�å¶ægé$���ºÛ�ð_éëâ-�ºí�×�ãs���[�����B�i�$Û	èpÛ�ãñéëí	Þ
3>�ºÛ�å@Û	é$�ºâið9Ø�×�èpÛ�ãIæpó�â^è�Û®õ�â�Únå¶Û�æpíMÙºÚÜ×�ãºØ�é��ºÛ®ó�Û�ægå ä�â�íM×òéë×�âpã6ÚMÛFxlÙº×�ÚÜÛ�í#æ ! æpÚMØ�Û¶ãlÙºå ó�Û�Ú
âpõHÛ	è�Û	ãñéëíYä�Û�Úôå¶Û�æpíMÙºÚÜÛ�å@Û�ãñé 5 ÚMÛNxlÙº×�ÚM×�ãºØ$æ ! âpéôâpõ=��â�å@äºÙKéM×�ãºØ]ÚMÛ	íMâ�ÙºÚ���Û	í�ÞcP`é���æpí�ä�â�íMíÜ×�ó ! Û
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×�Ø�ÙºÚÜÛnÝºÞ*E à�¤�Û�æpãvl  éMâ�äyä ! âpéWî»æpãºð�å@Û�æpãs¥  ódâgéMéëâpå§ä ! âpéSî»ä ! âpéÜéëÛ�ðyæpí�æ¶õ�ÙKãD�	éM×�â�ãyâgõ9� 5
ÚÜÙºã 1�ö�÷61 � ö Þ
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Ö
×�Ø�ÙºÚÜÛ ÝºÞ ö à CD¬, éMâ�äuä ! âpéWî[æpãºð CDA­ ó�âpéMéMâ�å ä ! âgéWî�ä ! âpéÜéëÛ	ðuæpí�æôõ�Ùºã6�	éë×�â�ãuâgõS� 5 ÚÜÙºã 1^öp÷61 � ö Þ
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Ö
×�Ø�ÙºÚÜÛ�ÝºÞ<oKàp° Û�æpå ä�â�íM×òéë×�â�ã�æjém�±q ÷ ×�ã�l  Ùºäºä�Û�Úuä ! âpéSî#ægãºð²¥  @! âL��Û	Úuä ! âpéWî ä ! âpéMéMÛ�ð
æpØ�æp×�ãºíêé»ÚMÙºã]ãlÙºå ó�Û�Ú	Þ

éMâ®å¶Û�æpíMÙKÚMÛ�é��ºÛnódÛ�æpå¾ädâ�íÜ×�éM×�â�ã_õ�â�Ú�Ý³� ö íÜÛ�äsægÚëægéMÛ�ÚMÙKãºí 5 ÚMÛNxlÙº×�ÚM×�ãºØuæjé ! Û�æpíÜé ö�÷65 ÷�÷�÷ Û	èpÛ�ãñéëí
ä�Û�ÚYÚÜÙºã9éëâ�Û�ãKíMÙºÚÜÛ�ægã�æV�N��ÙKÚëægéMÛ�å¶Û�æpíMÙºÚÜÛ�å@Û�ãñé�ÞX´ íÜ×�ãºØyé$�º×�í ×�ãKõ�â�ÚÜåuægéM×�â�ã 5 é��KÛ®èpægÚM×µæjéë×�âpã
âpõ é��ºÛ]ó�Û�æpå ä�â�íM×òéë×�â�ãIægé/��q ÷ �»×�é$�&éM×�å@Û�×�í#í$�ºâL�»ã�×�ã�Ö
×�Ø�ÙKÚMÛ�ÝºÞ<oKÞ�µpÙKå¶äºí#×�ã&ègæ ! ÙºÛ
âpõ â�ÚÜðºÛ�Ú 1^÷�÷ ? å���æpãAó�Û#íMÛ�Û	ã6ó�Û	ék� Û�Û	ã6ÚMÙKãºí�Þ\3>�º×�í�×�ãºðº×Z��ægéMÛ�í�é$�ºÛ#ãºÛ�Û	ð�éMâ]å@Û�ægíMÙºÚÜÛ#é$�ºÛ
ó�Û�æpå¾ä�â�íM×òéë×�â�ãºí»ädÛ	Ú�ÚÜÙºã�æpí æpãyâ^è�Û	Úëæ !Z! å¶Û�æpíMÙºÚÜÛ�å@Û�ãñé�õ�âpÚ�é$�ºÛ:¶I·�ðsæjéSæpíÜÛ	é�� â�Ù ! ðc� ! Û�ægÚ ! ç
ó�Û�å¶Û�æpãº×�ãKØ ! Û	íMí�Þ
¸ õ éëÛ�ÚM��æ ! ��Ù ! ægéM×�ãºØYé��KÛnó�Û�æpå@íMä�âpéMí�í��ºâL�»ã�×�ã�Ö
×�ØpÙºÚMÛ�ÝºÞ<o 5 ×�é�ó�ÛN��æpå¶ÛôíÜéëæpãºðsægÚMð$ðKÙºÚM×�ãºØ@é$�ºÛ
â0¹@×�ãºÛ�ÚMÛF��â�ãºíêéëÚÜÙD�	éM×�â�ã]âpõ�ðsægéSæ éMâ@ä�Û�Úêõ�â�ÚMåEæ ! ×�ãºÛ�æpÚ+8Ké�éMâYé��ºÛ��jì`ðº×�å@Û�ãºíÜ×�â�ãºæ ! �	â âpÚMðº×�ãsægéëÛ	í
õ�â�Ú æ !7! äºÚM×�åuæpÚêçAè�Û�Úêéë×Z��Û�í#×�ã Û�æ0���&ãºÛ��!ÚÜÙºãº_a�pÝ b Þ»3>�º×�í éMÛN���ºãK×7xlÙºÛ_×�íYæ ! âpé:xlÙº×Z��4pÛ	Ú#é$�sæpã
�	â�ãºíM×�ðºÛ�ÚÜ×�ãºØ#äºÚÜ×�å¶æpÚÜç#èpÛ�ÚÜéM×7�	Û�í»×�ã�íÜÛ�äsæpÚMægéëÛ��jì`óº×�ãKí�Þ¼3>�ºÛ ! ×�ãºÛ�ægÚ[8ºé>��æpí�æ ! íÜâYädÛ	ÚÜõ�â�ÚÜå¶Û	ð®õ�â�Ú
æ !Z! Û�ægÚ ! ×�Û�Ú�ÚÜÙºãºíô×�ã�é��KÛ/¶I·¿ðsægéëæpíMÛ·é 5 é��lÙºíôäºÚMâ^èi×�ðK×�ãºØ]æ ! ×�íÜé�âpõ ódÛ�æpå3ä�â�íM×òéë×�â�ãºí�õ�â�Ú�Û·è�Û�Úêç
ÚÜÛN��âpÚMðºÛ	ð$ÚMÙKã¤Þ
Ö
×�Ø�ÙºÚÜÛ�ÝKÞ 1^÷ í��ºâL�»í�é��KÛ-ðº×�½eÛ	ÚMÛ	ãD��Û�ódÛ·ék��Û	Û�ã é$�ºÛAódÛ�æpå ädâpíM×�éM×�â�ã�ægés�¾q ÷ ��æ ! ��Ù ! ægéMÛ�ð
�»×òé��_é��ºÛ�óº×�ãºãº×�ãKØ éëÛN���Kãº×7xlÙºÛôðºÛ�í���ÚÜ×�ó�Û�ðyægódâ^è�ÛôæpãKð%�»×òé���é��ºÛ�ðº×�ÚMÛF�	é ! ×�ãºÛ�æpÚ+8ºé»ÙºíMÛ	ð$×�ã_é$�ºÛ
íêéSæpãºðºæpÚMðX¶I·°Û	èpÛ�ãñé ÚÜÛN��âpãºíÜéMÚMÙD�·éë×�âpã¤Þ�3>�ºÛ#ék� â�éëÛF���ºãº×ZxiÙKÛ�í í��ºâL�:è�Û	ÚÜç�Ø�âiâ ð�æpØ�ÚÜÛ�Û	å¶Û	ãlé�Þ
¿`�º× ! Û�é$�ºÛ�óº×�ãºãK×�ãºØYå@Û	é$�ºâ ð#�sægí�äKÚMâ^èi×�ðºÛ	ð�ègæ ! Ùºæpó ! Û�×�ãKõ�â�ÚÜåuæjéë×�âpã®æpó�â�ÙKé�é$�ºÛní��sæpä�Û�âpõ�é$�ºÛ
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Ö
×�Ø�ÙºÚÜÛ¶ÝºÞ 1^÷ à,¶�×�½eÛ	ÚMÛ�ã6��Û�ín×�ãXl  Ùºäºä�Û�Ú ä ! âpéSîôæpãKðW¥  @! âL� Û�Ú ä ! âpéSî�ó�Û	ék� Û�Û	ã&å@Û�ægã6è�Û	ÚÜéëÛ��
ä�â�íM×òéë×�â�ãºíK��æ ! �	Ù ! ægéMÛ�ð�ægé��#q ÷ ÙºíM×�ãºØ�é��ºÛ#óº×�ãºãº×�ãKØ�å¶Û·é��ºâiðAðºÛ�í���ÚM×�ódÛ	ðØ�KÛ�ÚMÛ@æpãKð6æ�ðº×�ÚMÛN�·é
! ×�ãºÛ�æpÚ[8ºé»éëâ,�jì`ðº×�å@Û�ãKíM×�âpãsæ ! èpÛ�ÚêéëÛ��%�	â âpÚMðº×�ãsægéëÛ	í�Þ

ó�Û�æpå 5 é��ºÛ ódÛ�æpå¿ädâ�íÜ×�éM×�â�ãºí�õ�ÚÜâ�å:é��ºÛ ! ×�ãºÛ�æpÚQ8ºé[��æpãuódÛ ÙºíMÛ	ð®õ�â�Ú�æ !7! ðsægéëænäºÚÜâ ðKÙD��Û	ð_ægé=¶I·
æpãKð%�»× !7! ó�Û�ÙºíMÛ	ð�õ�â�Ú>��æ ! �	Ù ! æjéë×�ãKØYæ !7! ×�å@äsæ0�·é»äsæpÚëægå¶Û·éëÛ�ÚÜí�×�ã�é��K×�í»æpãsæ ! çiíM×�í�Þ

ÙvÚ�Û ÜSÝ Þvß:à>áãâdß­ä¼ß­Ý å�ánåKä9æèçré ê�ß�ánß ß:épë ì í,émánå îjß­ä¼ïNí

ð æ^èi×�ãºØ-õ�â�ÙKãºð�æ�å¶Û·é��ºâiðIõ�â�Ú#å¶Û�æpíMÙºÚÜ×�ãºØ�Ùºãlóº×�æpíMÛ	ð�×�å@äsæ0�·é#äsæpÚMæpå¶Û·éëÛ	ÚMí@×�ã&Û	è�Û	ãñéëí��»×òé��
! ×�õ�Û	éM×�å@Û 5 ×òéô×�í�ÙºíMÛ·õ�Ù ! éëâ ! âiâ&4�ægéô×�å¶äsæV�	é�äsæpÚMæpå@Û	éëÛ	ÚMí�õ�â�Ú�éëÚMæ0��4línõ�ÚÜâ�å ! Û	äKéëâpãº×7�-�-ðºÛN��æ^çií
×�ã±¤]â�ãñéëÛsñHæpÚ ! âºÞX3�âò���ºÛN��4W�]�KÛ	é��KÛ�Ú¶æpãñç9â�óºíÜÛ�ÚÜèpÛ�ð�ódÛF�sæ�è ×�â�ÙºÚ:�»× !7! æ ! íMâ�ó�Û�ãºâpéM×7�	Û�æpó ! Û
×�ã�ðsæjéSæ 5 ×�é�×�í]8ºÚMíÜé ãºÛF��Û�íÜíëæpÚêç�éMâuå¶æ04pÛnæ\��â�å@äsæpÚÜ×�íMâpã�âpõ
×�å@äsæ0�·é»äsæpÚëægå¶Û·éëÛ�ÚÜí ×�ã�ðºægéSæ@æpãºð
¤�âpãléMÛMñHæpÚ ! âºÞ ¸ ÚMÛ ! ×µægó ! Û�íëæpå@ä ! Û�âpõB���[� ? � ? �#Û·è�Û�ãñéMí9��æpã#ódÛ�íMÛ ! ÛN�·éëÛ�ð#×�ã ðsægéëæ�æpí
é$�º×�í8×�í
æYÚMÛ ! ægéM×�èpÛ ! ç,� ! Û�ægãY���sæpãºãºÛ ! �»×�é$� ! âL�¸óºæ0��4lØ�ÚMâ�ÙKãºðs�	â�ãñéëÚÜ×�óºÙKéM×�â�ãeÞ¼�Kæpå@ä ! Û	íHâpõ����[� ? � ? �
Û·è�Û�ãñéMí»æpÚMÛ�é��ºÛ	ÚMÛ	õ�âpÚMÛ�íÜÛ ! ÛN�	éMÛ�ð®×�ãY¤�âpãléMÛ^ñHæpÚ ! â��»×�é��@é��ºÛ�õ�Ù !7! ðKÛ	éëÛF�	éMâ�Ú�ÚÜÛN��âpãºíÜéMÚMÙD�·éë×�âpã�æpãºð
ðsæjéSæKÞQ3>�ºÛ���Ù éëí»ÙºíMÛ	ð�éMâ@íÜÛ ! ÛN�	éK� � � ? � ? � Û	èpÛ�ãñéëí�æpÚMÛ�æpí�õ�â !Z! âL�»í�à

ó 3=� â�ÚÜÛN�	â�ãºíÜéMÚMÙD�·éëÛ	ð å Ùºâ�ãKí]âgõ�ô å¶Û	ðº×�Ùºå%õ=xlÙsæ ! ×�éPçpÞöPPã é��K×�í]æpãsæ ! çiíM×�í 5 æIå Ùºâ�ã�âpõ
ö �



å@Û�ðK×�Ùºå÷xiÙºæ ! ×òéPçW�sæpí@ægé ! Û�æpíêé#â�ãºÛ ¸ ì ! æ�ç�Û	ÚYí$�	×�ãñéë× !7! æjéëâ�Ú��º×�é 5 æjé ! Û�ægíÜéYék� â ¸ ì ! æ�ç�Û	Ú
�»×�ÚMÛK�K×�éëí 5 æjé ! Û�æpíÜé�â�ãºÛ^°½â�Ú=ñ�ì ! æ^çpÛ�ÚHí���×�ãléM× !Z! ægéMâ�Ú¼�º×�é�æpãºð_ægé ! Û�ægíÜé�ék� â\°½â�Ú=ñ�ì ! æ�çpÛ�Ú
�»×�ÚMÛI�º×òéëí�Þ

ó á[æ0��� å�Ùºâ�ã½å ÙKíÜé�ó�Û$å¶ægé����KÛ�ð½éëâ æX��Û	ãléMÚëæ ! éëÚMæ0��4��»×òé�� æjé ! Û�æpíÜé¶ék��âg�K×�éëí@õ�ÚMâ�å
íÜÛ�äsægÚëægéMÛv�D¤%3EíMÙºä�Û�Ú ! æ�ç�Û	ÚMí¶æpãºð&íMÛ·è�Û�ã±�º×�éMí#õ�ÚÜâ�å íÜÛ�äsægÚëægéMÛvñHÖ�3°íMÙºä�Û�Ú ! æ�ç�Û	ÚMí	Þ ¸
! â2��æ ! å Ùºâpã¶×�í å¶ægé����KÛ�ð¶éMâ æI��Û	ãléMÚëæ ! éëÚMæ0��4#×�õ�é��ºÛ ! âø��æ ! å Ùºâ�ãuæpãºð��	Û�ãñéëÚMæ ! éëÚëæV��4-��æpã
ó�Û�íMÙD�F��Û	íMíÜõ�Ù !7! ç#�	â�å óº×�ãºÛ�ð_×�ã�æ éMÚëæ0��4m8ºé�Þ

ó 3>�KÛ®éëÚëæV��4-å¶ægé����KÛ�ð éëâ�Û�æ0���Iå Ùºâ�ã6å ÙºíÜé:�sæ�è�Û:ùDúºû 1 �v;�Û�üIý0þUÞp3>�ºÛ:ùDú&âpõ�é$�ºÛ
�	Û�ãñéëÚMæ ! éMÚëæ0��4_×�í ÙºíÜÛ�ðyõ�â�Ú»é��KÛ�ùDúò�	ÙKé�æpí ×�é�×�í�å@â�ÚMÛnæ0�N�	ÙºÚëæjéëÛ ! ç]å¶Û�æpíMÙºÚÜÛ�ð$é$�sæpã$é$�ºÛ
! â2��æ ! å ÙKâ�ã-ùDú�Þ

ó á[æ0����å Ùºâ�ã½å�ÙºíÜé¶ódÛ%�»×�é$�º×�ãIé��ºÛ]õ�Ù !7! æV�N��Û	äKéSægãD��Ûyâgõ�é��ºÛ�å Ùºâ�ãÿ���sæpå ó�Û�ÚÜí�Þe3>�ºÛ
ä�â�íÜ×�éë×�â�ã½å@Û�æpíÜÙºÚMÛ	ð¸×�ã½é��ºÛ�å�Ùºâ�ã`���sæpå ó�Û�ÚÜí�å Ùºíêé_ódÛ²f �Of�� 1�� ö óKÙKé�é��ºÛ�ÚÜÛ�Ø�×�â�ã
f �Of�� 1�� �&���ëÝ � �&��� u �²� �Z1 �&×�í�Û��2� ! ÙºðºÛ	ð¤Þ 3>�º×�í$ÚÜÛ�Ø�×�â�ãq×�í$â�ã ! ç äsæpÚêéë×µæ !7! ç�×�ãºíêéëÚÜÙ ì
å@Û�ãñéMÛ�ð�æpí»×�é]��âpãléëæp×�ãKí�å¶ÛF���sæpãº×Z��æ ! íÜÙºäºä�â�ÚÜéMí»õ�âpÚHé��ºÛ�¶I·/ðKÛ	éëÛF�	éMâ�Ú�Þ
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Mean    20.59

RMS     12.49

Integral      65
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�Td"�fe��7ú<x��"c�T@�+e�ú�fTü	�7þfg�fihjg<k+dlk>h�üAú(���Pdlgtü�r5ú�t<g>h�eÈg i j k l k n j u9-�v./�mAú�e�ú�fTünd2þfg!qGd2ü	r"h�e�e
foe�ünmEh�����epd�úoktú�~4fLú���ügú�e�ú�fTü	�7þfg%�����ïc9�rq�ú�¡�¢�£��
y(r5úDú�e2ú�fTü��Aþfg+m�dpg|ü�r<dlm�hjg>h�e&�
msdlmth��7ú
�7úumhü	�sd"fTüAúukÁüAþ9ü�r5úßfTúug?ü	�sh�e��Aú��fd�þfg|þ<ÿZü	r5ú
fih�e2þ��sd2ýDúMüPú��
û}� �7ú��ve<d"�sdlg��w� 
��x�Êc�µ&c���2Em%��,�5èúTù<úug?ünmrh��7úNýaþ��Aú
���Aþ�ýrdlg�úug?üYdpg§ü	r�úNÿOþ��6qyh��1k �Aú��fd�þfg��
ü�r<dlm�foe�ü�dlmbú�~4�]ú�fTüAúukeüPþ3�7úuk<e�fTú^ü	r5ú�û<h�fX�����Aþfe+g<k1� � d�ýrd�ezh
��e"���5ü	r5úwú�e�ú�fTü��AþfgPdpm��Aú��
e+d��Aúok
üPþ
r>h\ù<ú#��� � c9�"q�ú�¡�¢�£^üPþ���úTü��1dlkÁþ<ÿUû>h�fX�����7þfe<g<k{h�ü<e�þ9q ���-hjg+kzüPþ6msh�ündpm7ÿ �eü	r5úDü	�sd"����ú��
�7ú��ve<d��7úLýaúug?ü*���|d��fe��7ú8x4�"cEm�r5þ9qGmXü�r5úgú�e�ú�fTü	�7þfg:���}k<dlmhü	�1d�û<e�üsd�þfg$dpgDü	r�ú�t>g<h�e1g i j�k l k n j
u - v / mAú�e�ú�fMünd2þfgzû]úTÿOþ��7ú~h�����e"�
dlg��9ü	r5úNú�e�ú�fTü��Aþfg����Ýfue�üwû<e�ü#qGdoü	r�h
e�e�þ<ü	r�ú��#foe�ünmYh�����epd�úuk��
y(r5ú�ù�ú��6�!e2þ�qå���dû<dlg<mGh
�Aú�mse������AúomsmAúokiû}�tü	r5úfü��sd�����ú��������7ú��ve<d��7úLýaúug?ü*�
y(r5ú�m7ú�e�ú�fTüAúukvú�e�ú�fTü��Aþfgmý�e+m7ü�ý�h�ü	fXr þÇúTù<ú�e�chfih
e�þ��1d�ýaúTüPú��DüAþ�qZú��%h�g<k þÑúMù�ú�e�¬zú�e�ú�fTü��Aþfg
þ�û��7ú�fTüsm:fTþ����7úum6�Sþfg+k<dlg��tüAþ�ü�r5ú^ú�vkü��sd�����ú�� t��Aúuk���y(r5ú^ü	�sd"����ú�� þ�û��7ú�fTünmth��7ú^ý�h�ü	fXr5úokøqGdoü	rV�N6� ��µù�rh�ü8þÑúMù�ú�e�cthjg+k"V·�K�û��µù�rh�ü�þÇúTù<ú�e³¬��
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y(r5úUú�e�ú�fMü	�7þfgRdlm��7ú��ve<d"�Aúuk^üAþfûSúQý�h�ü�fXr5úuk^üPþ�hgü��nh�fX�`û}��fue�ü7ündpg��fþfg$h�Q�S����Aþ�û<h<û<d�epd2üs�;qUr5ú��Aú
ü�r5ú�Q�S�dlm�k�ú�t>g5úok6hjm

Q S�l��� � V�M
±<��� S ç � VjN

±>��� S çX�����j�� � ©ûc±�� �� �
�3�� S �¯x4�&c�V

qUr5ú��Aú�V�M�h�g<k~V�N&h
�Aúbü�r5ú�k+d"�Sú��Aúog�fLúomXû]úTüsqZúLúog�ü�r5ú���p f�ele<mhüPú��zfTúug?ü	�7þfdlk7�]þfm1d2ünd2þfgrhjg<kNü�r5ú
ü��nh�fX���]þfm1d2ünd2þfg1� �j�� � dlm ü�r5ú�ü	�shjg<m3��ú��1mAúDúug5ú������
þ�ÿ¤ü�r5ú%fih�e2þ��sd2ýDúMüPú�� f�epe<m7üAú���k<d��
dlk5úok|û}�iü�r5úü��nhjg<m3��ú��smAú�ýaþ�ýaúug?üne5ý
þ<ÿÇü�r5úgü	�sh�fX�~h�g<kjü	r5ú ±6�jh
ele5úom)h��7úgü	r5úfúW~4�Sú��sd�ýaúug?ünh�e�e&�pýDúuhjmse��7úuke<g�fLú��hü�hjdpg?ünd�úom�þ<ÿUü	r�ú7�Aú�e�úo��hjg?ü<�>h��nh�ýDúMüPú��1m!«­¬}ý·®¯� * hjk��7þfg<m�dpgÝ��,�5 �7úTünm<fihjg°fuhje<mAújÿ�h
�<ú
ú�e�ú�fMü	�7þfg<m�qUr5úogpü�r5úQü	�sh�fX��ÿ��Aþ�ý�h�fXr>h��6��úuk%r>hjk��AþfgRdpm��Aú�fLþfg<mhü	�1e�fTüAúuk�f�e�þjmAúXüAþ�h�fih�e2þ��sd2ýDúMüPú��k5ú��Sþjmsd2üXÿ��Aþ�ý ��r5þ<üAþfg<m(���7þ k+e�fLúok9û}��g5úue�ü��nh�e�r>hjk��7þfg}k5ú�fih*����y(r5ú�dlg�fudlk�úug�fTú þ<ÿ�mse�fXrtÿ�h���úumdpmd�Aúok<e�fTúuk�û}�Dü�r5ú �j�� � fLþ<ý
�]þfg5úog�ü���y(r5ú�foe�ü�ý�hjk5úEdlm�����Q�S�p� V�� ��µÞ��c���y(r�ú ý�h�ü	fXr5úokjü	�nh
fX�dpm�h
elmAþ��Aú��ve<d��7úukÁüAþ�r<h¡�<ú~h�ü�e2úihjmhü�üsqZþ�r+d2ünmtdlg
ü�r5ú � p�y�hjg<k¢h�ü�e�úuhjm7ü�mAú[��úug0r<d2üsmtdpg|ü�r5ú,���yvüPþaúug<m1e��Aú�ü	r<h�ü�ü	r5úfü��nh�fX�~dpm�qXú�e�e¦��ýaúihjm1e��Aúok1�
.)/102/¤£ ¥ C�=@?¦A�CE:<F

Mean    2.729

RMS    0.6259

Integral      63

 (rads)φ
§

δ
¨-0.5 0

\
0.5
\

1 1.5 2 2.5 3
]

3.5
]

4

E
n

tr
ie

s 
/ 0

.1
 r

ad
s

0
\24
6
_8`10

12

14

16

18

20
b22
b24
b

Mean    2.729

RMS    0.6259

Integral      63

©Tdpªfe<«1¬dx
­ | ® N�ms¬o¯>hj«sh�°ndp±fgY²�¬o°sq@¬u¬og�°	r<¬2¬�ep¬�fo°s«s±fgYhjg<kt°	r<¬2³�e<±fgtdlg�°	r+¬zt>g>h
e�g i j�k l k n j
u¡´1v¶µPm1¬�el¬�fo°sdl±fg3qGdp°�r&h�e�e1foe+°nm�hj¯+¯�eldp¬uk%¬�~4fu¬o¯+°�VjN�� | ­
p�e+±fg<m~dpg·°	r<¬�t>g>h�e�ms¬�el¬�fo°ndp±fgWhj«1¬6h�epms±¢«s¬��ve<dp«s¬ok�°n±�²�¬"±j¸�³r¬uk+dle<³Ú�ve>h�epdp°º¹-hjg+k�°n±�²�¬
qGd�°	r<dpg&°�r<¬t¸»e�e�e�h�f�fu¬u¯ °�hjg�fo¬Y±j¸T°	r<¬t³�e<±fg&k<¬[°n¬�f[°n±f«1mu­(y(r<¬�³�e<±fg&dlg�g i j k l k n j u¡´�v¶µdpm�«s±je<ª�r�e�¹%²>h�fX���¤°s±
�º²>h
fX��qGd�°	r"°�r<¬Y¬�el¬�f[°n«1±fg6k<e<¬�°n±�°�r<¬<�vdlg+¬u³�h�°nd"fum�±j¸zg i hjg+k�k6k<¬�fihi¹
mu­¼ fue+°�±j¸)VjNÅ� | ²�¬o°sq@¬u¬ug�°�r<¬rms¬�ep¬�f[°n¬uk¢¬�ep¬�fo°s«s±fg�hjg<k½³�e<±fg¢dlm�°	r+¬u«s¬[¸»±f«s¬�h�epms±%dl³r¯'±jms¬uk�­
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y(r<¬Yk<dlm3°n«sdp²<e+°sdl±fg�±j¸2VjNPdlg�°	r<¬�t>g>h�e�g i j k l k n j u¡´1v!µ¢ms¬�el¬�fo°ndp±fg�qGd�°	rPh�e"e�±j°	r<¬o«�fue °nmhj¯+¯�eldp¬uk!fihjg&²�¬�ms¬u¬og"dpg�©|dlªfe<«1¬�x ­ | ­
Mean  
¾

  12.07

RMS     12.41

Integral 
¿

    140
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©Tdpªfe<«1¬7x ­Þ¬ ® p�e<±fg fuhjg<k<dpk>h�°s¬:���Ddpg¢°�r<¬
t>g<h�ezg i j k l k n j u¡´�v¶µwm1¬�ep¬�fo°sdl±fgøqGdp°�rDh�e�e
foe+°nmEhj¯<¯�epdl¬ok}¬�~4fu¬o¯+°�³Ye<±fg%������Á�q�¬�¡;¢�£�­
y(r<¬E³�e<±fgrdlg$°	r+¬�g8idj k�l�k�n3j u ´ v µ m1¬�ep¬�fo°sdl±fgrdlm2«s¬��ve<dl«1¬uk�°s±�²�¬�³�h�°�fXr<¬ukr°n±�h:fo¬ugJ°n«sh�e°s«nh�fX�Â­#y(r<¬�fo¬ugJ°n«sh�ex°n«sh�fX�"³Ye<m1°�r>hi�j¬�hÃ°;el¬uhjm1°�°sq@±!r<dp°sm�dlg6°�r<¬ � p�y�hjg<k½h�°;ep¬ihjm3°�ms¬[�f¬og
r<d�°nm�dlg&°	r<¬Y,)©�y�­oy(r<¬8���6±j¸x°	r+¬Y³�h�°	fXr<¬ok�fo¬ugJ°n«sh�e|°s«nh�fX�}dpm�°�r<¬ug6«1¬��ve<dp«s¬uk�°n±�²�¬�h�° ep¬ihjm3°Á�q�¬�¡�¢�£�­�y(r<dlmGdpm�ep±9qy¬o«G°�r>hjg%°	r<¬(���"«s¬��
e+dl«s¬o³�¬ogJ°�¸»±j«G°�r<¬�¬�ep¬�fo°s«s±fg�hjm�°	r+¬t³Ye<±fg%°n«sdpªfªf¬o««1¬��ve<dl«1¬u³r¬ugJ°tk<±
¬um�g<±j°�r<h¡�j¬�h<��� fue °thjg<k�dp°�dpm�k<¬um1dl«shj²�el¬�°n±%³�h�~+dp³�dpms¬�m1°�hÃ°ndlm3°nd"fum�dlg6°�r<¬
t>g<h�eymshj³�¯�el¬j­�y(r<¬#���-±j¸�°	r+¬~³�hÃ°	fXr<¬ok�°n«nh
fX��dlm�e<ms¬ok-hjmY°	r+¬7fu¬ogv°s«nh�e@°n«nh
fX�j¬u«R³r¬ih�mse<«1¬um
���½³r±f«s¬�h�f�fue<«sh�°n¬�ep¹&°	r>hjg�°	r<¬�³Ye<±fg6k<¬[°n¬�fo°n±j«smu­�y(r<¬Y³�e<±fgß����k<dlm3°n«sdp²<e+°sdl±fg�dlg�°�r<¬<t>g<h�e
g i j k l k n j u¡´�v!µ�ms¬�ep¬�f[°ndl±jg�qGdp°	r½h�e"eÈfoe+°nm�¬W~4fu¬u¯ °�³Ye<±fg7���¢dlm�m6r<±9qGg¢dpgP©Tdpªfe<«s¬�x ­ÿ¬ ­
y(r<¬$k>hÃ°�h%hj«s¬Yms¬�ep¬�f[°n¬uk�¸»«s±j³Äh~¯<«1¬ums¬�el¬�fo°ndp±fg�mnhj³r¯�ep¬<qGdp°�r�°�r<¬�fue °�³�e<±fg7���Ý� x%q�¬�¡�¢
£m1±�°�r<¬7ep±�q@¬u«R²+dlg<mRh�«s¬~m1e<¯<¯<«1¬umsm1¬uk!­0y(r<¬}³�e<±fg����·h�m�³�¬uhjmse+«s¬uk{dpg�°	r<¬}¯+«s¬um1¬�ep¬�fo°sdl±fgDdpm
fuh�e�foe�ezh�°s¬uk&¸»«s±f³Åhßfo±f³�²<dpg>h�°sdl±fg%±j¸L°�r<¬Y³�h�°	fXr+¬uk"°s«nh�fX�����½hjg+k"°	r<¬����P³r¬ihjm1e<«s¬ok6²J¹�°�r<¬³�e+±fg}k<¬o°s¬�f[°n±f«1mu­�y(r<dlmy¬�~ ¯�ezh�dlg<m�qUrv¹�°	r<¬ el±9qy¬o«y²<dpg~dlmyg<±j°�fo±f³r¯�el¬[°n¬�e�¹r¬u³r¯+°º¹f­+y(r<¬o«s¬�dpm)hk<dpm1°sdlg�f[°G¯'¬uh��}h�°Uep±�q ���&¸»«s±f³ �t,)Æ�²>h�fX�vªf«1±fe<g<k!­
y(r<¬�³�e<±fg�³Ye<m1°Y²'¬~³�h�°�fXr<¬uk�°s±Ph�þ¶¬o�j¬�e8c~³�e<±fg�±f²��1¬�f[°R²J¹�«1¬��ve<dp«sdlg+ª"dp°t°n±�²'¬�dlg¢°�r<¬mshj³�¬E±f«@hjg}hjk·�sh
fu¬ugJ°)°s«sdpªfªf¬u«�«1¬uªfdp±fg�±j¸¶°�r<¬�³Ye<±fg�k+¬o°n¬�fo°s±f«)dlg�
'­�y(r<¬�¬�ep¬�f[°n«s±jg}hjg<k~³Ye<±fghj«1¬�«s¬��ve<dp«s¬ok&°s±r²�¬�±f¯<¯�±fmsd�°n¬�ep¹7fXr<hj«sªf¬ok!­
y(r<¬$dpms±�elh�°ndp±fg"±j¸2³�e+±fg<m�dpg6°	r<¬�°s«nh�fX��¬u«thjg<k'fih
el±f«1dl³r¬o°n¬o«�qyhjm�dlgJ°s«s±
k<e�fu¬okPdlg½,dr>h�¯+°n¬o«tÇ+­
y(r<¬�m3°�hjg<k<hj«sk�dlm1±�ezhÃ°ndl±jg fue °nm�e<ms¬ok�dpg�±j°	r+¬u«!³�e+±fg4�º²<hjms¬ok�h�g>h�ep¹
m1¬um�h�°�Æ�w{hj«s¬2Èy¯ �lÉlÊ¤ËzÌ� ��Í�µ xjÎy�
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¬�µÿx�q�¬�¡�¢�£@dlg�°	r+¬�fo¬ugJ°n«sh�e<°n«sh�fX�j¬o«2hjg<k�È)� Ë�Ê¤Ï� ��Í�µ"cjÐ�Í�µÑÇvÎ@� | µÿx�q�¬�¡Òdlg�°�r<¬��zp fuh�el±f«1dl³r¬o°s¬u«u­Óºm1±�ezh�°sdl±fg}¯+«s±¡�
dlk<¬om�ªj± ±
k~«s¬s�1¬�f[°ndl±jg&±�¸|¸�h���¬�³�e<±fg<m)¸»«1±f³�r<hjk<«s±jg<m�ÛH¯+e<g�fXr<dpg<ªr°�r<«s±je<ª�r1Ü+°�r<¬
fuh�el±f«1dl³r¬o°s¬u«$hjg<k·h�elm1±�±j¸�ªf¬ugve<dpg<¬"³Ye<±fg<mrdlg��1¬o°sm
qUr<d"el¬%«s¬[°�hjdpg<dlg<ª½hør<dlª�r-¬oZ�fodl¬ug�fo¹-¸»±f«m1dlªfg>h
e'³�e+±fg<mu­+y(r+¬�g<¬�~
°�m1¬�f[°ndl±jg~k<¬um6fu«1dl²�¬um�q@±f«��rk<±fg<¬E°n±Ydp³�¯+«s±¡�f¬�°	r<¬�«1¬¥�1¬�fo°ndp±fg~±j¸È��,)Æ²>h
fX�
ªj«s±fe<g+k"²J¹%m1°se<k+¹
dlg<ªR��hj«1dl±fe<m�dpms±�elh�°ndp±fg7foe+°nmo­
à3áÕÔ Öw× ñhö*ñ6Ø òxÙ�ð Ú × ÷
ñ Û�Ü�÷�ôuÝ:ò�ö�÷�ñ Þ × ò
y�±�m1°se<k+¹r°	r<¬E²'¬�r>hi�
dl±fe<«@±j¸¶dpms±�elh�°ndp±fg$dlg�m1dlªfg<h�eÂ³�e<±fg<moß+k>hÃ°�h�mshj³r¯�el¬omy±j¸³g i jÚv l v n hjg<kàJá�âåjÚv l v n ¬[�f¬ogv°sm)hj«1¬�ms¬�el¬�f[°n¬ok!­+y|±t³�h��j¬Gh�fu±f³r¯>hj«1dlm1±fg#qGdp°�r$°�r<¬G²'¬�r>hi�
dl±fe<«L±�¸�³�e+±fg<mdpg#�1¬[°nmoßÂhrk>hÃ°�hRmnhj³r¯�ep¬�±j¸+��,)Æ�¬o�j¬ugJ°nmEdlmGh�epms±$ms¬�el¬�f[°n¬ok
.)/º£)/30 ãKäT:+äUå�ä�æèç�587éå�7|587�9�:>ê8=@?
y(r<¬�g i j v l v n mshj³�¯�el¬~dpmRms¬�ep¬�f[°n¬ukw²J¹D«s¬��
e+dl«sdpg<ª6°sq@±½¸»e�e"ep¹¢«s¬�fu±fg<m3°n«1e�fo°s¬uk·³Ye<±fg<m$±j¸³r¬uk<dpe<³Ê�
e<h�eld�°º¹"h�g<k�dlg"°�r<¬�¸»e�e�e|h�f�fu¬u¯ °�hjg�fo¬$±j¸L°	r<¬R³Ye<±fgPk<¬[°n¬�f[°n±f«o­Yë@±j°	rP³�e+±fg<m�³�e+m1°²�¬@³�h�°�fXr<¬ukt°n±EhG°s«nh�fX��qGd�°	r�h�°³el¬ih�m1°�°sqy± � p�y r+dp°nm|hjg<k�h�°³el¬uhjm1°�m1¬o�f¬ogr,)©�y0r+dp°nmo­TÓºgt±f«sk+¬u«°s±�«s¬s�1¬�fo°T¬o�j¬ugJ°nm�fih�e<ms¬okR²v¹�fo±fms³rd�f@«nhi¹t³�e<±fg<mÈfu«1±fmsm1dlg<ª�°�r<¬yk+¬o°n¬�fo°s±f«ußj°�r<¬yk+dpì'¬u«s¬og�fu¬ydlg�°�r<¬³r¬ihjm1e<«s¬ok"°ndp³�¬th�°�°	r+¬�³�e+±fg"k<¬[°n¬�fo°n±j« ¼ ezhi¹f¬o«�³�e<m3°�²�¬Ym1³�h
e�el¬o«)°	r>h�g { g+m�²�¬o°sq@¬u¬ug6°�r<¬°sq@±~³�e<±jg<mu­(y(r<¬�³�e<±fg+mE³�e+m1°E²'¬t±f¯<¯�±fmsd�°n¬�ep¹3fXr>h�«sªf¬okPhjg<k�r>hi�f¬�h�NPms¬u¯<hj«nh�°sdl±fg&ªf«1¬ih�°s¬u«°�r>hjg{í S «nhjk<mo­Ó¤°�dlm�°�r<¬ug·g<¬�fo¬umsmshj«1¹w°n±Dh�k<±f¯+°~håÛÑ°�hjªDh�g<k·°n¬om1°�Üyhj¯+¯<«s±Jh
fXr!ßGdlg qUr+d�fXrWh ÛÑ°�h�ª�Ü�³�e<±fg�dpmdpms±�elh�°n¬ok½°s±"«s¬s�1¬�f[°Y²>h
fX�
ªj«s±fe<g+kDhjg<k¢dl³r¯<«s±¡�f¬rmnh�³�¯�ep¬$¯<e<«sd�°º¹hqUr<d�ep¬R°	r<¬r±j°	r+¬u«t³�e<±fg�r>hjmg<±%h�¯<¯�eldp¬uk6dpms±�elh�°ndp±fg!fue+°u­�y(r<dlm�³Ye<±fg6dpmE°	r+¬7Ûî°s¬um1°�Ü�³�e+±fg�hjg<k�fuhjgP²�¬�e<ms¬okP°n±3fih
e�fue�ezh�°s¬dpms±�elh�°ndp±fg~¬oZ�fodl¬ug�fudl¬omu­2ëy±j°�r�³Ye<±fg<mGdlg&hjg%¬[�f¬ugJ°8fihjg&²�¬�°nhjª$³�e<±fg+mu­
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gve<³�²�¬u«zfu±f«1«s¬oms¯�±fg<k<my°s±�°�r<¬�gve<³�²�¬u«2±j¸!°nhjªfªf¬ok�k<dp³�e<±fg�m1¹
m1°s¬u³rmydpg
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e+dl«s¬ok�dlg"° � ¬R¬o�j¬ugJ°Ym1¬D2p¬D�o°sdl±fg�­
��� ¬�³Ye<±fg~³�e+m1°�²�¬�³r¬uk<dpe<³HG
e<h*2ld�°º¹�h�g<k}dlg�° � ¬�¸»e%2�2�h5�D�u¬o¯+°�h�g%�u¬�±j¸�° � ¬�³�e<±jg~k<¬o°s¬D�[°n±f«1mu­
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E�,)Æ mnhj³r¯%2p¬~dlm�m1¬u¯>h�«nh�°s¬uk{dlgJ°n±P²+dlg<m�±�¸�°s¬um3°$³�e<±fg�"%$w�Gdp° � hf�Gdlk+° � ±j¸�Ç½q�¬1&�(*)�hjg<k° � ¬6dlm1±02zhÃ°ndl±jgw¬[Z=�odl¬og%�udp¬um}hj«1¬"¸»±fe<g+kW²v¹·hj¯<¯.2p¹
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"%$P²�¬o°A�@¬u¬ogb��hjg+k"Ç�q�¬1&�(*)�ß�hjg<k�° � ¬t²%2le<¬�¯�±fdlgJ°smEh�«s¬¬[Z=�odl¬og%�udp¬umG¸»«s±f³ò° � ¬cn p � ��������mnhj³r¯%2p¬j­�ü�g%2p¹�m1°nh�°ndpm1°nd��ih*2�¬u«s«1±f«sm�hj«1¬�m � ±T�Gg!­
��� ¬t¯%2p±j°nm)¸»±f«�È)� Ë�Ê¤Ï$ + Íh-�/�Î�hjg+k"È)� Ë�Ê¤Ï$ + Í.-ÑÇvÎym � ±T� k<¬'8<g<dp°s¬�k<dlm1¯>hj«sd�°º¹}²�¬o°A�@¬u¬ug&° � ¬�°A�@±�k>hÃ°�hmshj³�¯.2l¬um��Gd�° � ° � ¬"àJá�â�¬oZ9�udp¬ug%�odl¬om�²�¬udpg<ª¢k+dlm1°sdlg%�[°J2�¹ � dpª � ¬u«o­·�x�j¬ug·° � ±fe<ª � ³�e<±fg+m�h�«s¬³rdlg<dp³�e<³ dl±fg<dpmsdpg<ªP¯>hj«3°nd��'2l¬omuß@° � ¬o¹w�uhjg·m3°nd�2�2�2l¬uh¡�j¬�k+¬u¯�±fmsd�°nm~h�mr° � ¬o¹{¯>h�msm�° � «s±je<ª � ° � ¬
�uh*2l±f«1dl³r¬o°s¬u«u­xÈ)� ËïÊ¤Ï$�+ Í.-�/�Î�dpm2° � ¬E°s«nhjg+m1�f¬o«sm1¬�¬ug<¬o«sªj¹rdlgr° � ¬j�ih*2p±f«sdp³�¬[°n¬o«X�Gdp° � dlg~h�°ndpª � °F�o±fg<¬
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©Tdpªfe<«1¬�� ­�� ® O e+±fg%dlms±*2zh�°sdl±fgr¬oZ9�udp¬ug%�[¹}hjªfhjdlg<m3°M�oe+°�2ldp³�d�°L¸»±f«y¸»±fe+«yk<d�ì�¬o«s¬ugJ°��oe+°���hj«sdlhj²%2p¬umu­
&2hj«1dzhj².2l¬umTe<ms¬ok�hj«1¬EÈ)� Ë�Ê¤Ï$ + Í.-�/jÐ�Í.-ÑÇvÎ + °s±f¯
2l¬[¸ °ÕÎ[ßJÈ)� Ë�Ê¤Ï$ + Í.-�/¡Î + °n±j¯r«1dlª � °�Î[ßvÈ)� Ë�Ê¤Ï$ + Í.-ÑÇvÎ + ²'±j°1°n±f³
2p¬o¸ °ÕÎ)h�g<k6Èy¯ �lÉlÊ¤ËzÌ$ + Í.-��fÎ + ²�±j°s°s±f³ «1dlª � °�Î[­
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hj«1±fe<g<kR° � ¬�³�e<±fgrhjg+krm1±�° � ¬�k<d�ì�¬o«s¬og%�u¬�dpgR¬oZ9�udp¬ug%�odl¬um�dpmx¯<«s±j²>hj²%2�¹��ih�e<ms¬ok�²J¹Y° � ¬ � dpª � ¬u«�^
"%$�³�e<±jg<m)¸»«s±f³Qn p k<¬'�ihi¹
mj2p¬ihi�
dlg<ªR³r±f«s¬�¬ug<¬o«sªj¹�dlg~° � ¬��ih*2p±f«sdp³�¬[°n¬u«2° � h�g%° � ¬udp«M2l±T�@¬u«�^�"%$
�o±fe<gJ°n¬o«s¯>hj«3°nmy¸»«1±f³òàJá�âDk<¬'�ihi¹
mu­ N dl³rd�2lhj«�2�¹fßjÈ)� ËïÊ¤Ï$ + Í.-îÇJÎLdpg%�u±j«s¯�±f«nh�°s¬um�° � ¬oms¬Ek<¬u¯�±fmsd�°nm�� � d�2p¬È)� Ë�Ê¤Ï$�+ Í.-�/fÐ�Í.-ÑÇvÎ�hi�f±fdpk<mE° � dlmE¬oì'¬D�[°�²J¹f�oe+°s°sdlg<ª�±fe+°E° � ¬YV5���KÍ.-�/Y«1¬uªfdp±fgf�o±f³r¯%2l¬[°n¬D2�¹f­GÓ¤°�dpmk<¬omsdp«nhj²%2p¬�°n±Ye<ms¬�dpms±02lh�°ndp±fgK�oe+°nm)dpg~° � ¬�n p �|t���t��R� v ´��¶µ"m1¬D2p¬D�o°sdl±fg~° � h�°)¸»e+g%�o°sdl±fgK�@¬D2�2dpg<k<¬u¯�¬ug+k<¬ugJ°J2�¹t±j¸*"%$�­T©Tdlªje<«s¬z� ­���° � ¬o«s¬o¸»±j«s¬F�o±fg.8>«1³�m¶° � h�°xÈ)� Ë�Ê¤Ï$,+ Í.-�/jÐ�Í.-ÑÇvÎ¶hjg<kYÈy¯ �lÉlÊ¤ËzÌ$ + Í.-��fÎhj«1¬�ªf±
± kf� � ±fd��o¬umo­~� � d�2p¬�° � ¬o¹�k<±}m � ±T��ms±f³r¬Yk+dlms¯<hj«sd�°º¹�²�¬o°A�@¬u¬og½° � ¬Y°A�@±}k<dl³Ye<±fg6k>hÃ°�hmshj³�¯.2l¬umoß<° � dpm�dlm�g<±�°�hjmG¯<«s±fg+±fe<g%�o¬uk6h�mG¸»±j«�È)� Ë�Ê¤Ï$,+ Í.-�/¡Î)hjg<k"È)� Ë�Ê¤Ï$,+ Í.-îÇJÎ[­* h¡�
dpg<ª}k<¬D�odlk<¬okP°n±~e<m1¬rÈ)� ËïÊ¤Ï$ + Í.-�/fÐ�Í.-ÑÇvÎEh�g<k½Èy¯ �pÉzÊ¤ËzÌ$ + Í.-��fÎG¸»±j«�dlm1±02zhÃ°ndlg+ªr° � ¬R³�e<±fg+m�dlg"° � ¬
n p � t���t���� v ´��¶µ{¬o�j¬ugJ°�m1¬D2l¬'�o°sdl±fg!ß�d�°�dlmth*2lm1±%dlgJ°n¬o«s¬um3°ndpg<ª}°n±&ms¬u¬r° � ¬oms¬rk<dlm3°n«1dl²<e+°sdl±fg+m
�o±f³�¯<hj«s¬okK�Gdp° � ° � ¬Edlm1±02zh�°sdl±fgr¬oZ9�odl¬ug.�udl¬omy¸»«s±j³�Et,)Æ ¬[�f¬ogv°smu­ ��� ¬um1¬�hj«s¬E¯%2l±�°s°n¬ok~dlg�ªf«s¬o¬ugdpg ©|dlªfe<«1¬q� ­��whjg+k «1¬u¯<«1¬ums¬ogJ°6¬oZ9�odl¬ug.�udl¬om&¸»«1±f³ ° � ¬P°n¬om1°�³�e<±fg�"%$ ²+dlgV/>P ñ /��wq�¬'&�(*)�­
��� ¬r³�e<±jg¢dpms±02lh�°ndp±fg6¬oZ9�odl¬ug.�udl¬om�dpg�E�,)Æò²'¬ � hi�f¬rdlg¢h%«1±fe<ª � 2p¹;2pdlg<¬uhj«�¸�hjm � dl±fg¢hjg<k½dp°�dpm
�'2l¬ih�«�° � h�°~�oe+°nm�h�°Ems³�h*2�2p¬u«���h*2le<¬omE±�¸2È)� ËïÊ¤Ï$ + Í.-�/fÐ�Í.-ÑÇvÎGhjg<kPÈy¯ �lÉlÊ¤ËzÌ$ + Í.-��jÎ�° � hjg"¬o³�¯.2l±¡¹f¬okPhjmm3°�hjg<k<hj«sk
�Gd�2�2+dlg.�u«s¬uhjms¬�° � ¬�E�,)Æ ²>h5�43
ªj«s±fe<g+k�«1¬�61¬D�[°ndp±fg!­xÓ¤°�dpm�h*2lm1±�dl³r¯'±f«3°�hjgJ°|°n±�3j¬o¬u¯�° � ¬dpms±02lh�°ndp±fgR¬oZ9�udp¬ug%�[¹ � dlª � ¸»±f«�msdpªfg>h*2Â³�e+±fg<mu­X��¬ok<e%�udpg<ª�° � ¬��ue+°]2ldp³�d�°nm|°s±RÈ)� Ë�Ê¤Ï$ + Í.-�/fÐ�Íh-îÇvÎy�
/0-���q�¬'&Ähjg<k Èy¯ �pÉzÊ¤ËzÌ$ + Íh-��fÎP��/0-���q�¬'&�(5)&dpm~h�ªf±
±
k,�u±j³�¯<«1±f³rdlms¬%¸»±f«rmsdpªfg>h*2�¬oZ9�udp¬ug%�[¹�j¬u«sm1e<m�²<h*�43vªf«s±fe+g<k"«1¬�61¬D�[°ndp±fg%±fg&° � ¬�²>hjm1dlm�±j¸T©Tdlªje<«s¬<� ­��+­
��� ¬y¬oì'¬D�o°T±j¸>° � ¬ums¬F�ue+°smTdlgt° � ¬Mn p ��t%��t��@� v ´��¶µrk>h�°nhEmnh�³�¯%2p¬@dpm|m � ±T�GgRdlgY©Tdlªfe+«s¬F� ­��
­
��� ¬R°s±f¯P¯%2l±�°nm�m � ±>��° � ¬rk+dlm1°s«sdp²<e+°ndp±fg"±�¸@¬uh*� � dlms±*2zh�°sdl±fg&�jh�«sdzh�²%2l¬�dlg6° � ¬9n p � t%��t��s�
v ´��¶µ6m1¬D2p¬D�o°sdl±fg_�Gd�° � h*2�2��oe+°nm�hj¯+¯%2ldp¬uk~¬a`.�o¬u¯+°G¸»±f«y²'±j° � dlm1±02zh�°sdl±fg=�ue+°smu­ ��� ¬�²�±j°s°s±f³ò¯%2l±j°smm � ±T� ° � ¬&k+dlm1°s«sdp²<e+°ndp±fg�±j¸�¬uh*� � dpms±02lh�°ndp±fg¢��hj«1dzhj².2l¬�dpg�° � ¬%m1¬D2l¬'�o°sdl±fg��Gd�° � h*2�22±j° � ¬u«
�ue °nmhj¯+¯%2ldp¬uk!ß@dlg%�'2le<k<dpg<ª6° � ¬�±j° � ¬u«rdlm1±02zhÃ°ndl±jg?�ue+°u­ ��� ¬Z�ue+°smK�ih�g·²�¬&m1¬u¬og·°n±¢²'¬%«s¬uhjms±jg>hj²%2�¹
�o±f«s«1¬D2zhÃ°n¬uk%h52p° � ±fe<ª � e<msdpg<ªR²'±�° � �oe+°nm�¬'2ldl³rdlg<h�°n¬om@³r±f«s¬E²>h*�43vªf«1±fe<g<k}° � hjg<61e<m3°Ge<msdpg<ª�±fg<¬�­Óºg�±f«sk<¬o«�°n±rªJhje<ªf¬�° � ¬�¯<e<«sd�°º¹}±j¸|° � ¬tms¬'2l¬D�[°n¬ok;n p � t � t � � v ´ � µ mnhj³r¯%2l¬�ß<¬D2p¬D�[°n«s±jg9"%$hjg+k�³�e<±fg!"%${hj«1¬K�u±j³�¯>h�«s¬uks�Gdp° � ¬1` ¯�¬D�o°s¬uk{k<dpm1°n«1dl²<e °ndl±jg<m�¸»«s±f³�njp9� t � t � � v ´ � µ
O ±jgv°s¬�,)hj«�2l±�dlg�©Tdpªfe<«s¬��
­HÁ+­ ��� ¬E¬a` ¯'¬'�o°n¬ok}k<dlm3°n«1dl²<e+°sdl±fg+m � hi�f¬�²'¬o¬ug�¸»±fe+g<k�e+msdlg+ªt° � ¬�Æ�U¸�hjm3° O ±fgJ°n¬�,)hj«�2l±Pm1dl³�e%2lh�°n±j«I  O , N hjg<k-hj«s¬�g<±f«s³�h*2pdlms¬ok�°n±P° � ¬}gve<³�²�¬u«R±j¸E¬ugJ°n«1dl¬omRdlg° � ¬�n p ��t���t��Z� v ´��¶µPk>h�°�h$mnh�³�¯%2p¬j­�  O , N ms³r¬ihj«1mG° � ¬tªf¬ug<¬o«nh�°s±f«¡^¢2l¬[�f¬D2¶dpg+¸»±f«1³�h�°sdl±fgdpg<m1°s¬ihjk-±j¸E¯'¬o«1¸»±f«1³�dpg<ª"° � ¬%¸»e.2�2yk+¬o°n¬'�o°s±f«$msdl³Ye%2zh�°sdl±fg�­ ��� ¬Z�ue °nmrhj¯<¯%2pdl¬ok{hj«s¬%k<¬om��u«1dl²�¬ukdpg N ¬'�o°sdl±fgo�+­�/"hjg+kwk<±½g<±j°rdpg%�D2pe<k<¬R2l¬o¯+°n±fg{m1¬D2l¬'�o°sdl±fg-±f«R°n«1dlªfªf¬o«��ue+°smu­·©Â±j«rg+±>��ß2° � ¬oms¬hj«1¬Yh�msmse+³�¬ok�°n±r²�¬tdpg<k<¬o¯'¬og<k<¬ugJ°�±j¸�"%$6hjg<k%° � ¬o«s¬[¸»±f«s¬tk<±rg<±j°�h�ì�¬'�o°G° � ¬�m � hj¯�¬�±j¸|° � ¬�"%$
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©eµpª0¶<«1¬b� ­�· ® O ¶<±0¸mµ�¹s±02�º�°Jµp±0¸�»%µ�¹1°n«�µl²%¶ °Jµl±*¸%¹Kµ�¸Ò° � ¬�8�¸�º52<n p � t���t��}� v ´��¶µ ¬1¼f¬D¸J°
¹1¬D2l¬'�o°�µl±0¸!­ Æ~µ�¹3°n«�µl²%¶+°�µl±0¸.¹9¹ � ±T�7¸mºj«s¬6ÈM½ ËïÊ¤Ï$B+ Í.-�¾jÐ�Í.-ÑÇvÎI�7µp° � º*2�2G±j° � ¬u«=¸<±0¸h^¢µ�¹s±*2�º�°�µl±0¸��D¶ °J¹
+ °n±f¯Z2l¬[¸ °ÕÎ[ß>ÈM½ Ë�Ê¤Ï$,+ Í.-�¾jÐ�Í.-ÑÇvÎ]�7µp° � º52�2!±j° � ¬u«7�'¶+°J¹ + ²�±j°s°s±f³Q2p¬o¸ °�Î[ßÂÈy¯h¿ ÉzÊ¤ËlÌ$ + Íh-��fÎ]�7µ�° � º*2�2'±j° � ¬u«
¸<±*¸h^Aµ�¹s±02�º�°Jµp±0¸_�D¶ °J¹ + °s±f¯�«�µlª � °�ÎFº*¸%»"Èy¯ ¿ ÉzÊ¤ËzÌ$ + Í.-��fÎ]�7µp° � º*2�2'±j° � ¬o«7�D¶+°�¹ + °n±f¯R2l¬[¸ °ÕÎÕ­
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©eµpª0¶<«1¬z� ­HÁ ® ½�2p¬D�[°n«s±*¸<�Dº*¸%»%µ�»�º�°s¬�"%$ + °n±f¯ÂÎ�º5¸%»�³�¶<±0¸���º5¸%»%µ�»%º�°n¬l"%$ + ²�±j°s°s±f³�Î�»%µ�¹3°n«�µl²%¶+°�µl±0¸.¹¸»«1±f³ ° � ¬un p � t%��t��H� v ´��¶µ�¹s¬'2l¬'�o°Jµp±0¸ + ¯�±0µ�¸J°J¹_�7µ�° � ¬u«1«s±f«%²�º�«�¹�Î_�o±f³�¯%ºj«s¬'»#�7µ�° �¬a`+¯�¬D�[°n¬'»K"%$!»%µ�¹3°n«�µp²%¶+°�µl±0¸%¹)¸»«1±f³É  O�Ê�N!O ±0¸J°n¬ Ê ºj«�2l±=n p ��t%��t��@� v ´��¶µT­
»%µ�¹1°s«�µl².¶+°Jµp±0¸!­ ��� µ�¹�º*¹�¹�¶<³�¯ °Jµl±*¸Zµ�¹)°n¬'¹1°n¬'»!2�º�°n¬o«�±0¸!­
��� ¬@¬D2p¬D�o°s«s±0¸7"%$I¹ � ±T�7¹T«1¬�º*¹1±0¸�ºj².2l¬]ºjªf«s¬o¬u³r¬D¸J°�²'¬[°A�y¬o¬D¸�»�ºÃ°4º�º*¸%»�° � ¬2¬1` ¯�¬D�o°s¬D»�²�¬ � ºT¼Sµp±0¶<«²%¶ °T° � ¬y³�¶<±*¸:"%$�»%µ�¹1°s«�µl².¶+°Jµp±0¸c¹1¬u¬o³=¹�°n±~µ�¸%»%µ��Dº�°n¬��o±0¸J°4ºj³9µ�¸�ºÃ°Jµl±*¸t¸»«1±f³ ²�º*�43vªf«1±0¶%¸%»
º�°�2l±T�
"%$�­�Ó¤°�µ�¹�».µ�Ë9�D¶%2�°)°n± � º�¼f¬��o±0¸.8�»<¬'¸%�u¬cµ�¸}° � ¬<¹�ºj³r¯%2l¬�¯.¶<«�µ�°º¹}²�º*¹1¬D»"±*¸%° � µ�¹�±j²%¹s¬o«�¼5º�°Jµp±0¸!­
Ì@Í4Î ÏRÐ Ø9Ñ6Ý�ÒmÓ Ü�Ô Ð�Õ ÝcÔ ÐDÖ Ñ × Ð ÔLÙ ÔxÙ�Ø Ú ÝcÔXÙ ÐaÚ Ú Ø:ÔxÙ ÖRÛ
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p0        0.0173± 0.7287 

p1        0.0004897± 0.0002363 

 (GeV/c)T
ôCandidate Muon p

0
ú

10 20 30
ü

40 50
û

60
ø

70 80
ù

90
õ

100

E
ff

ic
ie

n
cy

0
ö

0.2
ö
0.4
ö
0.6
ö
0.8
ö

1

 / ndf 2χó  19.86 / 12

p0        0.0173± 0.7287 

p1        0.0004897± 0.0002363 

÷eµ�ã0¶%ß Ü �hå�Y.ø�ùA¹ á 2�º5Þ�µ á ¸ Ü Ë9�Dµ Ü ¸%�1úuû á ß<¹�µ�ã0¸�º*2zü�¶ á ¸.¹I¼S¹DåK"%$ïå ���%Ü ÞA� á ä á µ�¸\Þ�¹�º5ÞI2 á �g"%$
� á ü Ü ûíß á üþý[ÿ��w���l���ò� Ü ¼ Ü ¸\Þ�¹j� � µ�2 Ü Þ �%Ü�á Þ �.Ü ß7ä á µ�¸[ÞJ¹�� á ü Ü ûíß á üþn p ���l�����

÷eµ�ã0¶%ß Ü �hå�Yc¹ �%á �7¹MÞ �%Ü ¹�µ�ã0¸�º*2�ü�¶ á ¸Kµ�¹ á 2�º�ÞJµ á ¸ Ü Ë9�Dµ Ü ¸%�'ú_º*ã[º*µ�¸%¹�Þï"%$ïå�½XË9�Dµ Ü ¸%�'µ Ü ¹Fûíß á üîÞ �%Ü
ý[ÿ��g� � � � � ¹ Ü 2 Ü �'Þ�µ á ¸qº*ß Ü ¹ �%á �7¸uµ�¸�Þ �%Ü 8�ß�¹�Þ�ÞA� á ä á µ�¸[Þ�¹�º5Þ�2 á �#"%$s� � µ�2 Ü Þ �%Ü ß Ü ¹�Þ á û
Þ �%Ü
Ü Ë9�Dµ Ü ¸%�'µ Ü ¹�� á ü Ü ûíß á ü n p � �l������å��}¹�ÞJß�º*µ�ã � Þ~2�µ�¸ Ü�� º*¹�� ÜDÜ ¸b8%Þ�Þ Ü »bµ�¸bÞ �%Ü ßJº5¸%ã Ü
��� � � ð Ü &�ñ*)Kº*¸%»?Þ �%Ü ä%º*ß Ü ü Ü Þ Ü ß�¹
º*ß Ü ¹ �%á �7¸�å ���%ÜRÜ Ë=�'µ Ü ¸%�Dµ Ü ¹
2 áSá 3
	�º5Þ��7µ�Þ � "%$oº*¸%»
º=".$�µ�¸%» Ü ä Ü ¸%» Ü ¸\ÞI8%ÞIÞ á Þ �.Ü_Ü Ë9�Dµ Ü ¸%�'µ Ü ¹IúSµ Ü 2�»%¹cº*¸ á ¼ Ü ßJº*2�2 Ü Ë=�'µ Ü ¸%�'ú á û � å�·*ê0��� � å �
�
� å

¾ � ·



���%Ü ß Ü �7µ�2�2Sº*2�¹ á � Ü º�¹�úS¹�Þ Ü ü=º5ÞJµ�� Ü ß�ß á ßXº*ß�µ�¹�µ�¸%ã7ûíß á ügÞ �%Ü ß Ü G\¶%µ�ß Ü ü Ü ¸[ÞXÞ � º5ÞòÞ �%Ü Þ4º*ãjü�¶ á ¸�µ�¹
µ�¹ á 2�º5Þ Ü »cµ�¸ Ü º*� ��Ü ¼ Ü ¸[ÞDå��:Þ �%Ü ß�¹¡ÞJ¶%»%µ Ü ¹òÞ á ü Ü º*¹�¶%ß Ü Þ �%Ü ¹�Þ4º5¸%»�º*ß�»Iü�¶ á ¸cµ�¹ á 2�º5ÞJµ á ¸ Ü Ë9�Dµ Ü ¸%�1ú
� º�¼ Ü û á ¶%¸%»qÞ � µ�¹ Ü���Ü �'ÞcÞ á ã0µ�¼ Ü=á û á ß�» Ü ßIºq¾�� Ü ß�ß á ß�� ê ��� å ���%Ü µ�¹ á 2�º5ÞJµ á ¸;�D¶.Þc¶%¹ Ü » �%Ü ß Ü
µ�¹IÞJµ�ã � Þ Ü ß�º*¸%»?¹ á Þ �%Ü@Ü���Ü �1Þ
üKº�ú�� Ü ü á ß Ü ä%ß á ¸ á ¶%¸%� Ü »�å��É¹�úS¹¡Þ Ü ü=º5Þ�µ�� Ü ß�ß á ß á û:P
� µ�¹
º*ä.ä%2�µ Ü »@Þ á ã0µ�¼ Ü Þ �%Ü�á ¼ Ü ßJº*2�2 Ü Ë9�'µ Ü ¸.�'ú � å�·*ê0��� � å � ¾>·\å

 / ndf 2χ�  24.44 / 4

p0        0.0026± 0.0498 

p1        0.000217±
�

 -0.001273 

 (GeV/c)T
�Fake Muon p

�0
�

10 20 30
�

40 50 60
�

70 80 90
 

100

E
ff

ic
ie

n
cy

0

0.05
�

0.1

0.15
�

0.2

0.25
�

0.3  / ndf 2χ�  24.44 / 4

p0        0.0026± 0.0498 

p1        0.000217±
�

 -0.001273 

÷eµ�ã*¶%ß Ü"! å�¾ � øeùA¹ á
# º5ÞJµ á ¸ Ü Ë�$Dµ Ü ¸%$1ú@û á ß�ü�¶ á ¸%¹7µ�¸'& Ê)( Ü ¼ Ü ¸[Þ�¹j¼S¹Då+*%,ïå

-/. Ü üI¶ á ¸�µ�¹ á
# º5ÞJµ á ¸ Ü Ë�$Dµ Ü ¸%$Dµ Ü ¹Kû á ¶%¸%»Bµ�¸oÞ0. Ü & Ê)( ¹�º*ü=ä #�Ü º5¹_ºuûí¶%¸%$1ÞJµ á ¸ á û/*%,#º5ß Ü
¹1. á32 ¸�µ�¸q÷eµ�ã0¶%ß Ü�! å�¾ � å�-/. Ü »%µ�¹�Þ�ß�µ4�.¶.ÞJµ á ¸�û º #4# ¹~¹ # µ�ã
.[Þ # úfº5Þ #�á32 *5,?º*¸%»bÞ0. Ü ¸uß�µ�¹ Ü ¹<º*ã[º*µ�¸
ûíß á ü º5ß á ¶%¸.»�6 ��� ê � ð Ü�7 ñ98>å:-/. Ü ¹ Ü $;.�º5ßJº9$1Þ Ü ß�µ�¹¡ÞJµ4$'¹�º*ß Ü $ á ¸%¹�µ�¹¡Þ Ü ¸[Þ 2 µ�Þ0. á Þ<. Ü ße¹�ÞJ¶.»%µ Ü ¹=� ê
> �
Þ<.�º5Þ?.�º�¼ Ü ¹1. á32 ¸BÞ0. Ü ß�µ�¹�µ�¸%ãuµ�¹ á
# º5ÞJµ á ¸ Ü Ë�$Dµ Ü ¸%$1úmº5Þ?.%µ�ã
.@*%,mÞ á � Ü ».¶ Ü Þ áBA C D+E
$ á ¸[Þ4º*ü9µ�¸�º�ÞJµ á ¸�åF-/.%µ�¹jüKº9G Ü ¹~µ�Þ:».µ�Ë�$D¶ # ÞjÞ á µ�¸[Þ Ü ß�ä.ß Ü ÞjÞ0. Ü � Ü .�º�¼hµ á ¶%ß 2 µ�Þ0.H*%, á ûXÞ<. ÜI#�á32
*%,�µ�¹ á9# º5Þ�µ á ¸ Ü ËH$'µ Ü ¸%$'ú*å?-/. Ü�# µ�¸ Ü »%ß�º 2 ¸uµ�¸s÷eµ�ã0¶%ß ÜH! å�¾ � µ�¹<º # µ�¸ Ü º*ßKJ%Þ<µ�¸bÞ0. Ü ß�º*¸%ã ÜH���
ê � ð Ü�7 ñ98Kº*¸.»B$ #�Ü º*ß # ú@.�º5¹
º�¸ Ü ã[º�ÞJµ�¼ Ü ã0ßJº5»%µ Ü ¸\ÞDåML á�2]Ü ¼ Ü ß�NFµ�Þ�µ�¹�¶%¸5$ #�Ü º*ß 2 . Ü Þ0. Ü ß
Þ<. Ü
Ü ËH$'µ Ü ¸%$'ú 2]á ¶ # »O$ á ¸\Þ�µ�¸\¶ Ü Þ á »%ß á ä�º*¹P*%,fµ�¸%$'ß Ü º*¹ Ü ¹jµ�û�Þ<. Ü ß Ü"2 º*¹�¸ á $ á ¸[Þ4º*ü9µ�¸%º5ÞJµ á ¸_ûíß á ü
A CQD+EKÜ ¼ Ü ¸[Þ�¹DåR�S$ á ¸%¹�ÞJº*¸[Þ/J%ÞMµ�¸KÞ0. Ü ¹Jº*ü Ü ß�º*¸%ã Ü ã*µ�¼ Ü ¹FÞ0. Ü *%,Rµ�¸.» Ü ä Ü ¸%» Ü ¸[Þ Ü Ë�$Dµ Ü ¸%$1ú
� å � ê9T
>H� � å �
�9� ·Så�÷ á ßKÞ<. Ü ÞJµ�ü Ü � Ü µ�¸.ã%N~º�¼5º # ¶ Ü;á û � å � ê ! � � å � 6 2 µ #4# � Ü ¶%¹ Ü » Þ á � Ü
$ á ¸%¹ Ü ß�¼5º5Þ�µ�¼ Ü åU-/. Ü"V ¶ á Þ Ü » Ü ß�ß á ß�µ�¸%$ á ß�ä á ßJº5Þ Ü ¹7º #W# ä á µ�¸[ÞJ¹�µ�¸RÞ<. Ü J%Þ7ßJº5¸%ã Ü å

¾ �
�



 (GeV/c)TMuon p
0
X

10 20
Y

30
Z

40
[

50
\

60
]

70
^

80
_

90
`

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
X20
Y40
[60
]80
_100

120
140
160
180
200 Mean    13.79

RMS     9.074
Integral     310

 (GeV/c)TMuon p
0
X

10 20
Y

30
Z

40
[

50
\

60
]

70
^

80
_

90
`

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
X2
4
[6
]8
_10

12
14
16
18
20
22
Y

Mean    21.74
RMS     15.26
Integral      56

Mean    19.63
RMS     9.163
Integral   64.41

 (GeV/c)T
aMuon p

0
b

10 20 30
c

40 50
d

60
e

70 80
f

90
g

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
b
5
d

10

15

20
h
25 Mean    19.63

RMS     9.163
Integral   64.41

÷eµ�ã0¶%ß Üi! å�¾0¾*ø/j!¶ á ¸H*%,;µ�¸ZÞ<. Ü�k=lFC monpmrq'C s3tpDvu ¹Jº*ü9ä #�Ü�w .%µ�¹¡Þ á ã*ßJº*ü9¹xNo� # º9$;G@ä á µ�¸[ÞJ¹0y
� Ü û á ß Üzw Þ á äcä #�á Þ;ylº*¸%»�º�û Þ Ü ß w ü9µ�».» #�Ü ä #�á Þ{ylº*ä%ä # úSµ�¸%ã�ü�¶ á ¸Iµ�¹ á
# º�ÞJµ á ¸"$'¶.ÞJ¹'åPjfº�ÞJß�µ}|<ü Ü Þ0. á »
Ü ¹�ÞJµ�üKº�Þ Ü »O��º9$;G\ã0ß á ¶%¸%»fµ�¸@Þ0. Üik~lFCQmonpmrq'C s3t�Dvu ¹Jº5ü=ä #�Ü º5û Þ Ü ß�º*ä%ä # úhµ�¸%ã9ü�¶ á ¸Zµ�¹ á
# º��
Þ�µ á ¸�$D¶hÞJ¹<µ�¹�¹<. á32 ¸�µ�¸;Þ0. Ü ü=µ�»%» #�Ü ä #�á Þ w � # ¶ Ü ä á µ�¸[ÞJ¹ 2 µ�Þ<. Ü ß�ß á ß�¹0y1å�� á Þ�Þ á ürä #�á Þ��<. á32 �
üH�5ÞJß1��|sü Ü Þ0. á���Ü ��Þ<��üH�5Þ0� á
�uá û=�1��ã � � # üI� á
� *%, � �4�¡ÞJß1�4�%�.Þ<� á
��w � # � Ü ä á � � Þ<� 2 ��Þ<. Ü ß�ß á ß1�;y
$ á ü=ä%�*ß Ü��H2 ��Þ<. Ü |.ä Ü $1Þ Ü�� üI� á
� *%, � �W��ÞJß1�4�%�hÞ0� á9� ûíß á ü��Rj��/��j á
� Þ Ü �)�*ß #�á�w .%�W��Þ á ã0ß0�*ü�y1å

��� >



&�� ( j'� á
� ù�� á
# �5Þ0� á
����� $x� Ü�� $'ú æ~�.üI� Ü ß á û ���*Üx� Þ0�
÷:��Þ�Þ Ü�� � #�á ä Ü � T.å � 6�� ��� å ���
÷:��Þ�Þ Üx� ÷ # �5Þ � T.å�T[ê�� ��� å��5ê
� å � ê ! � � å � 6 � T.å�T � � � 6hå � �

- �9� #�Ü¡! å � ø � ��Þ0��ü���Þ Üx��� �%üI� Ü ß á û k l CQm n m q C s t D u Ü��0Üx� Þ<�¢�%�1� � ã�Þ0. Ü üH�5ÞJß1��|Iü Ü Þ0. á£�
� �5� �*ä.ä # ú£� � ã � � ��Ü ß Üx� Þ�äo�*ß0�5ü Ü Þ Ü ß1�4�<�5Þ0� á
� �Fû á ßMÞ<. Ü &�� ( üI� á
� �W� á
# �5Þ0� á
�KÜ�� $x� Ü�� $'ú*å

¤)¥§¦/¥©¨ ªM«K¬®­ ¯:°5±³²§´µ­ ¬�°o«K¶F·¸²©¹»ºS¯:°5¯

-/.%¼~½0¾
¿�½ 2 ¾I¿ # ¾9½0�R� � ÷:�4À9�%Á<¼ !�Â��
� �1.%¾ 2 ½<.%¼:üi�%¾ � *5, � �4�©½0Á<�W�%�5½<�4¾ � � � ½0.%¼~�<¼ # ¼x$�½0¼ �Ok=l)C
m%npmÃqSC s3tpDvu �0�*ü�¿ # ¼O�r¼'ûÄ¾9Á<¼O� �%� �5ûÅ½0¼�Á��9¿%¿ # ú�� � À
½0.%¼ZüI�%¾ � �W�<¾ # ��½0�W¾ � $x�5½<�xN 2 ��½0.Æ� #4#
¾9½<.%¼xÁR$x��½0�)��¿%¿ # �W¼ ��Â -/.%¼�*%, � �W�1½0Á1�4�%��½0�4¾ � �Ã¼1ûÄ¾
Á<¼=�4�1¾ # ��½<�4¾ � �W��.%¼�� � � # ú�¿Ã¼x�9G9¼ � ½0¾ 2 �9Á � � # ¾ 2
*%, Â -/.5¼)*%, � �4�1½<Á<�W�%�5½0�W¾ � ��ûÅ½0¼xÁ¢�4�<¾ # ��½<�4¾ � �1½<� #4# .o�9�)�I¿Ã¼x�9G���½ # ¾ 2 *%,'� # ½<.%¾
�%À9.��W½/�W� � ¾�½F�9�
¿%Á1¾ � ¾
� � $x¼ � N�� �5� �4$x��½0� � À�½0.o��½Ç½<.%¼H�W�<¾ # ��½0�W¾ � $x��½0�iÁ1¼ÉÈ1¼�$�½cüH¾
�©½"¾*û)½0.5¼�&�� ( �%�9$;GÊÀ
Á<¾
� �%� N
�%��½'½<.%¼xÁ1¼@�4���©½0� #W# � � ¾ � � � ¼xÀ # �4À
�W� # ¼'$x¾ � ½0Á1�4�%��½0�4¾ ��Â �]úË½0�9GÊ� � ÀÌ½0.%¼Í�%� � $�¾ � ½0¼ � ½<�fûÄÁ<¾0ü
½<.%¼x�1¼�½ 2 ¾�¿ # ¾�½0�/� �5� ��¿%¿ # ú£� � À �PV �o��½0�W¾ �'!�ÂÎ! �%� � �§�[úÊ�§�%� �H2 �W½0.�½<.%¼)*%,'� �%� ¼x¿r¼ �%� ¼ � ½jüi�%¾ �
�W�<¾ # ��½0�W¾ � ¼ � $��4¼ � $x�W¼x� � �4�1$x�%�1�<¼ � �9�r¾ � ¼�NR½<.%¼I*%, � �4�©½0Á<�W�%�5½<�4¾ � �4�I¼��1½0��ü���½0¼ � ûÄ¾9Á�üI�%¾ � ��� �
�1�4À � � #�k~l¡C m%nÃmÃq
C s3tÃDvu ¼ � ¼ � ½0���r¼'ûÄ¾
Á1¼i½0.5¼I�4�1¾ # ��½<�4¾ � $��5½0�z.o� � ¼��Ã¼�¼ � �9¿%¿ # �4¼ ��Â -/.5�4�
�W�I�<.%¾ 2F� � � ½<.%¼��r¾9½<½<¾0üÏ¿ # ¾9½�� � ÷:�WÀ
�%Á<¼ !�ÂW�9� NP$x¾0ü�¿o�9Á1¼ �M2 ��½0.M½0.5¼?¼�|�¿Ã¼�$�½<¼ � üI�%¾ � *%,
� �W�1½<Á<�4�5�5½0�W¾ � ûÄÁ<¾0ü¸�Rj��/�@j'¾ � ½0¼��)�9Á # ¾O� � ½0Á<¾ � �%$�¼ � � � ½0.%¼ # �9�©½��<¼�$�½0�W¾ ��Â -/.5¼�¼�|�¿r¼x$�½0¼ �
� �W�1½<Á<�4�5�5½0�W¾ � .o���K�Ã¼�¼ �
� ¾9Á�üH� # �W�<¼ � ½0¾H½0.%¼ � �%üi�Ã¼�ÁK¾*û�¼ � ¼ � ½0�z� � ½0.5¼I¼x�©½0��üH��½<¼ � üi�%¾ � *%,
� �W�1½<Á<�4�5�5½0�W¾ ��Â -/.%¼H�o�9$;GÊÀ
Á<¾9� �%� �1�%�5½0Á<�9$�½<¼ � �[úÍ½0.%¼9ü���½0Á<�}|bü�¼�½0.5¾ � ûÄÁ<¾0ü»½<.%¼KüI�5¾ � *%,
� �W�1½<Á<�4�5�5½0�W¾ � �5ûÅ½<¼xÁ�üI�%¾ � �4�<¾ # ��½<�4¾ � �4�z� # �<¾?�1.%¾ 2F� � � ½0.%¼�ü�� �%�5# ¼i¿ # ¾9½ Â -/.%�W�z�4�:ûÄ¾9� �%� �[ú
üI� # ½0�W¿ # ú£� � ÀI½0.%¼ � �%üI�r¼xÁ=¾*ûP�o�9$;GÊÀ
Á1¾
� �%� ¼ � ¼ � ½0�z$�� # $x� # ��½<¼ � � � ½<.%¼ k~l=C monpmrq'C s3tpDvu
�<�*üH¿ # ¼/�r¼'ûÄ¾
Á1¼F�9¿%¿ # ú�� � ÀK½0.5¼�üi�%¾ � �4�1¾ # ��½<�4¾ � $x�5½<� wÐ�5Ñ0Ò©Ó � ����V �o��½0�4¾ ��!£ÂÎÔ yÕ�\ú�½<.%¼/�4�1¾ # ��½0�4¾ �
¼ � $��4¼ � $'ú;ûÄ¾
Áz&"� ( üI�%¾ � � w×Ö1Ñ<Ò1Ó � ���PV �o��½0�W¾ ��!�Â TÊy Â -/.%¼��o�9$;GÊÀ
Á<¾9� �%� ¿Ã¼x�9GÊ�Ç��½ # ¾ 2 *%,+N
�1�%À
À
¼��1½0� � À'½<.%¼�Á1¼Dü�¾ � � # ¾*û=&�� ( �o��$;G£À9Á<¾
� �5��Â -/.%¼xÁ1¼��4�"À
¾£¾ � �9À
Á1¼x¼'üH¼ � ½Ç�r¼�½ 2 ¼x¼ � ½<.%¼
üH��½0Á1��|füH¼�½0.%¾ � ¼x�1½<��üH��½0¼ � *%, � �4�1½<Á<�W�%�5½0�W¾ � � ��k l C m n m q C s t D u � �%� ½0.%¼�¼�|�¿r¼x$�½0¼ �
*%, � �4�1½<Á<�W�%�5½0�W¾ ��Â -/.5�4�=� �%� �W$���½<¼x�F½0.o��½~½<.%¼IüH��½0Á1��|Rü�¼�½<.%¾ � �4�=¼ � ¼x$�½0� � ¼i� � ¼��1½0��ü���½0� � À�½<.%¼
�1�4À � � # üI�%¾ � *%, � �4�©½0Á1�4�%�5½<�4¾ � � �%� �<�%�5½<Á0�9$�½0� � À�½<.%¼Ç&�� ( �o��$;G£À9Á<¾
� �5� $x¾ � ½<Á<�W�%�5½0�W¾ ��Â

-/.%¼
üH��½0Á1��|füH¼�½0.%¾ � ¼x�©½0��üH��½<¼ � üI�%¾ � *5, � �W�1½<Á<�4�5�5½0�W¾ � � � ÷:�WÀ
�%Á1¼ !�Â��
� �9�<�1�%üH¼��"�'&�� (
üI�5¾ � �4�1¾ # ��½0�4¾ � ¼ � $x�4¼ � $'úØ¾*û �5Â��
ÔÙ! � �5Â�� 6 Â -/.%¼I�r¼x.o� � �4¾9�%Á 2 ��½0.�*%,�¾5û�½0.%¼�&"� ( üi�%¾ �

�9�3�



�W�<¾ # ��½0�W¾ � ¼ � $x�W¼ � $1úØ�1.%¾ 2F� � � ÷:�WÀ
�%Á<¼ !�Â��3� �4�F� � $�¾ � $ # �%�1� � ¼"�<¾�½0.%¼cü���½0Á<�}|@ü�¼�½<.%¾ � ¿%Á<¾£$x¼{�
� �5Á<¼��4�~Á<¼�¿Ã¼x��½0¼ � �5�<� � À�½0.%¼ÇJ%½<½<¼ � *%, � ¼�¿Ã¼ �%� ¼ � ½Ç� �%� *5,�� �%� ¼�¿Ã¼ �%� ¼ � ½ � �W�1½<Á<�4�5�5½0�W¾ � �7ûÄ¾
Á
&�� ( üI�%¾ � �4�1¾ # ��½<�4¾ � ¼ � $��4¼ � $'ú Â -/.%¼ � �%üi�Ã¼�ÁK¾*ûP�1�4À � � #:k l C m n m q C s t D u ¼ � ¼ � ½0�z�W�
ûÄ¾
� �%� � � � #W# $x�9�<¼���� �%� ½0.%¼��<¼��9Á1¼I�<.%¾ 2F� � � - �9� # ¼ !�Â�Ô5Â��
Â -/.5¼xÁ<¼��W� � ¼�Á�ú # �W½1½ # ¼ � � � ¼�Á<¼ � $x¼
�r¼�½ 2 ¼x¼ � ½<.%¼IÁ1¼x�<� # ½0�¡�9�¡½<.%¼�&�� ( �o�9$;GÊÀ
Á1¾
� �%� ��$�½0�K��½ # ¾ 2 *%,+N 2 .%¼�Á<¼i½<.%¼ÇJ5½ � � # �5¼x�K��Á<¼
$ # ¾
�1¼xÁ ½<¾
À
¼�½0.%¼�Á Â -/.%¼U�%�<¼/¾5û³�z&�� ( üI�%¾ � �4�1¾ # ��½<�4¾ � ¼ � $��4¼ � $'úÇ¾*û �5Â��
ÔÙ! � �5Â�� 6~�W�oÈ1�%�©½0��Jo¼ �
�9�K½<.%¼I¼�Á<Á<¾9ÁK¾ � ½0.5¼ � �%üI�r¼xÁz¾*û�¼ � ¼ � ½<�i�9$�$x¾0ü9ü�¾ � ��½0¼x�=½0.%¼ � �.üI�Ã¼�ÁK¾*ûR¼ � ¼ � ½0���%�1� � À�½<.%¼
½ 2 ¾�¾9½<.%¼xÁ/¿%�9Á0�*ü�¼�½<¼xÁ1�4�0��½0�4¾ � � Â
-/.%¼��4�1¾ # ��½0�4¾ � ¼ � $x�W¼ � $��4¼��<ûÄ¾
Á�üi�%¾ � ��� � &�� ( ¼ � ¼ � ½<��� �%� �<�WÀ � � #Pk~lÇC m%npmÃqMC s3tpDvu
¼ � ¼ � ½<�H��Á<¼?�9�1�<�%ü�¼ � ½<¾��Ã¼�� �%� ¼�¿Ã¼ �%� ¼ � ½�¾5ûjüi�%¾ � *%, Â -/.5¼?¾ � ¼xÁ<� #4# �4�<¾ # ��½<�4¾ � ¼ � $x�W¼ � $1ú
� � # �%¼x��$�� � ½<.%¼xÁ1¼'ûÄ¾
Á1¼'�r¼��%�<¼ � � � ½0.5¼ZüH��½<Á<��|�üH¼�½0.%¾ � ½0¾Í¿%Á<¾ � � � ¼'� � ¼��1½0��ü���½0¼ � �1�4À � � #
� �W�1½<Á<�4�5�5½0�W¾ � ûÄ¾
Ái� � ú � �9Á1�Ú�9� # ¼9N+¿%Á1¾ � � � � � À?½<.o��½"½0.%¼=üI�%¾ � �4�1¾ # ��½<�4¾ � ¼ � $��4¼ � $x�W¼x�"� � &�� (
¼ � ¼ � ½<�i� �5� �<�4À � � #:k~lzC m%nÃmÃq�C s3tpDvu ¼ � ¼ � ½<�"�9Á<¼�� # �<¾�� �%� ¼�¿Ã¼ �%� ¼ � ½"¾*ûP½<.o��½ � �9Á1�Ú�9� # ¼ Â
�P# ¼�$�½<Á<¾ � *%, � �4�©½0Á<�W�%�5½<�4¾ � �i�Ã¼1ûÄ¾
Á<¼�� �5� �5ûÅ½<¼xÁ��9¿5¿ # ú£� � À�½0.%¼@üI�5¾ � �4�<¾ # ��½<�4¾ � $��5½0��½<¾�½<.%¼
k~l¢C m%nÃmÃq?C s3tÃDvu �0�*ü�¿ # ¼ 2 �W½<.�� #4# ¾9½0.5¼xÁP$x��½0���9¿%¿ # �4¼ � �9Á<¼¢�<.%¾ 2F� � � ½0.5¼)½0¾
¿I½ 2 ¾�¿ # ¾9½<�
� � ÷:�4À
�5Á<¼ !£ÂW� 6 Â -/.%¼�ü�� �5�%# ¼Ç¿ # ¾9½K� # �1¾?�<.%¾ 2 �z½0.5¼��o�9$;GÊÀ
Á<¾9� �%� ¼ # ¼x$�½<Á<¾ � *%, � �W�1½<Á<�4�5�5½0�W¾ �
¼��1½0��ü���½0¼ � �\úO½0.5¼�ü���½0Á<�}|ZüH¼�½0.%¾ � � � ½0.5¼ k l C m n m q C s t D u �0�5üH¿ # ¼I�5ûÅ½<¼xÁ=½0.%¼�üi�%¾ �
�W�~�W�<¾ # ��½0¼ ��Â -/.%¼I�o��$;G£À9Á<¾
� �5� �4��ü���� �%# ú?� � ½0.%¼ # ¾ 2 ¼xÁ~½ 2 ¾i*%,��5� � ��Np�9À
�9� � � �%� �4$���½0� � À�½<.%¼
Á1¼Dü�¾ � � # ¾*û¡&"� ( �o�9$;GÊÀ
Á1¾
� �%� ûÄÁ1¾0üÏ½<.%¼?�<¼ # ¼x$�½0¼ ��k~l�C m%nÃmÃqÛC s3t�Dvu �<�*üH¿ # ¼ Â -/.%¼
�r¾9½<½<¾0ü¸¿ # ¾9½"�<.%¾ 2 �i½<.%¼KüH��½0Á1��|bü�¼�½<.%¾ � ¼x�©½0��ü���½<¼ � ¼ # ¼x$�½<Á<¾ � *%, � �W�1½0Á1�4�%��½0�4¾ � ûÄ¾9ÁÇ�1�4À � � #
k l C m n m q C s t D u ¼ � ¼ � ½0�¢�r¼'ûÄ¾9Á<¼7üI�%¾ � �W�<¾ # ��½0�W¾ � $x��½0�U�9Á<¼=�9¿%¿ # �4¼ � $x¾0ü�¿o�9Á1¼ ��2 �W½<.�½<.%¼
¼{|5¿r¼x$�½0¼ �B� �4�1½<Á<�W�%�5½0�W¾ � ûÄÁ<¾0üÜ�Rj��/�Ýj'¾ � ½<¼��)�9Á # ¾ 2 ��½0.M�1¼ # ¼�$�½<�4¾ � ¼ � $x�W¼ � $��4¼x�IüH¼x�9�<�%Á1¼ �
� ��� ��½;� Â -/.%¼H¼�|�¿r¼x$�½<¼ � ¼ # ¼�$�½0Á1¾ � *5, � �4�©½0Á1�4�%�5½<�4¾ � .o���Ç�r¼x¼ �M� ¾
Á�ü�� # �4�1¼ � ½0¾O½0.%¼ � �%üI�r¼xÁ
¾*û¢¼ � ¼ � ½0�I� � ½0.%¼9ü���½0Á<�}|;ü�¼�½<.%¾ � ¼x�©½0��ü���½<¼ ��� �W�1½0Á1�4�%��½0�4¾ ��Â -/.%¼�½ 2 ¾ � �4�1½<Á<�W�%�5½0�W¾ � �z�1.%¾ 2
À
¾£¾ � ��À
Á<¼�¼Dü�¼ � ½ Â
-/.%¼��9�%�1¾ # �5½<¼H�1�%ü¸¾*û/�1�4À � ¼ � ��ü�¿o�9$�½"¿o��Á0�*ü�¼�½<¼xÁ<�"� � ½0.5¼ k l C m n m q C s t D u �0�5üH¿ # ¼
¿ # ¾9½<½<¼ � �r¼'ûÄ¾
Á1¼K� �5� �5ûÅ½0¼�Á¢½0.%¼:üI�%¾ � �W�<¾ # ��½0�W¾ � $x�5½<�F�9Á<¼z��¿%¿ # �W¼ � �9Á<¼K�1.%¾ 2F� � � ÷:�WÀ
�%Á1¼ !�Â��3Ô
� � ½0.%¼Ø½<¾
¿Û� �%� ü�� �%�5# ¼O¿ # ¾9½<��Á<¼��<¿r¼x$�½0� � ¼ # ú Â®7 �9Á<�4�9� # ¼O�%� �%� � � ÀM.o�9���r¼x¼ � ¼Dü�¿ # ¾Tú
¼ � ½0¾
ü�� � ��üH�W�<¼F½0.%¼z¼ � ¼�$�½=¾*û # ¾ 2 �1½0��½0�W�1½0�W$x�)� � ½0.%¼z�%� � �F��½/.5�4À
. � � # �%¼x� Â -/.%¼�ü���½<Á<�}|_ü�¼�½<.%¾ � �W�
�9¿5¿ # �W¼ � �5� � �§�\úÙ�§�%� � ½0¾�¼��1½0��ü���½0¼�½0.%¼Ç�<�4À � � #+� �4�©½0Á1�4�%�5½<�4¾ � ûÄ¾
ÁF½0.%¼i�9�%�<¾ # �5½<¼i�<�.üÞ¾*û��<�4À � ¼ �
��üH¿o��$�½�¿o�9Á<�*ü�¼�½0¼�Á<��� �%� ½0.5�4���4���<.5¾ 2F� �[úÝ½0.%¼O¿Ã¾9� � ½0� 2 �W½<.Ì¼xÁ<Á1¾
Á��o�9Á1�H� � ½<.%¼O�Ã¾9½1½0¾0ü
¿ # ¾9½ Â ù§½'�4���9�1�<�%ü�¼ � .%¼xÁ1¼Í½<.o��½�½0.5¼süI�5¾ � �4�<¾ # ��½<�4¾ � ¼ � $��4¼ � $x�W¼x�O� � &�� ( ¼ � ¼ � ½0�Ø� �%�

�9�
�



 (GeV/c)TElectron p
0
X

10 20
Y

30
Z

40
[

50
\

60
]

70
^

80
_

90
`

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
X

20
Y
40
[
60
]
80
_

100

120
Mean    18.34
RMS     11.16
Integral     310

 (GeV/c)TElectron p
0
X

10 20
Y

30
Z

40
[

50
\

60
]

70
^

80
_

90
`

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
X2
Y4
[6
]8
_10

12
14
16
18
20
Y

Mean    22.45
RMS      12.5
Integral      56

Mean    20.96
RMS     8.393
Integral   64.41

 (GeV/c)T
aElectron p

0
b

10 20 30
c

40 50
d

60
e

70 80
f

90
g

100

E
n

tr
ie

s 
/ 4

 G
eV

/c

0
b
5
d

10

15

20
h
25
h

Mean    20.96
RMS     8.393
Integral   64.41

÷:�WÀ
�%Á1¼ !�Â�� 6hø �P# ¼x$�½<Á<¾ � *%,ß� � ½<.%¼ k~l@C monpmÃqàC s3tpDvu �<�*üH¿ # ¼ w .%�4�©½0¾
À
Á<�*ü��xNF� # ��$;G
¿r¾
� � ½<�;y �r¼'ûÄ¾
Á1¼ w ½<¾
¿�¿ # ¾�½{y � �%� �5ûÅ½0¼�Á w ü�� �%�5# ¼R¿ # ¾9½;y:�9¿%¿ # ú£� � À:üI�%¾ � �W�<¾ # ��½0�W¾ � $��5½0� Â jØ��½<Á<��|
ü�¼�½<.%¾ � ¼x�©½0��ü���½<¼ � �o�9$;GÊÀ
Á1¾
� �%� � � ½0.5¼ k~l¢CámonpmÃq?C s3tpDvu �0�*ü�¿ # ¼���ûÅ½0¼xÁÕ�9¿5¿ # ú£� � À�üi�%¾ �
�W�<¾ # ��½0�W¾ � $x�5½<���4���<.5¾ 2F� � � ½<.%¼fü�� �%�5# ¼�¿ # ¾�½ w � # �5¼'¿r¾
� � ½<� 2 ��½0.�¼�Á<Á<¾9Á<�;y Â �¢¾9½<½<¾0ü ¿ # ¾�½
�1.%¾ 2 ��ü���½<Á<�}|ZüH¼�½0.%¾ � ¼��1½0��ü���½0�4¾ � ¾*û��1�4À � � # ¼ # ¼�$�½<Á<¾ � *5, � �4�©½0Á<�W�%�5½<�4¾ �@w � # �%¼i¿r¾
� � ½<� 2 ��½0.
¼�Á<Á<¾9Á<�;y�$x¾*üH¿o��Á<¼ �B2 �W½<.Æ¼{|5¿r¼x$�½0¼ � ¼ # ¼x$�½<Á<¾ � *%, � �4�1½<Á<�W�%�5½0�W¾ � ûÄÁ<¾0üá�UjØ�/��j'¾ � ½0¼Ø�)�9Á # ¾
w .%�4�©½0¾
À
Á<�*ü�y Â

�9� 6



Mean     45.6

RMS     51.11

Integral   59.55

 / ndf 2χâ  0.5378 / 6

Constant  0.286�±
ã

 3.419 

Slope     0.00593�± -0.01771 

m)µäAbsolute Sum of Signed Impact Parameters (
å0

æ
50
ç

100 150 200 250 300
è

350
è

400 450 500
ç

E
n

tr
ie

s

0
æ
5
ç

10

15

20
é
25

30
è

Mean     45.6

RMS     51.11

Integral   59.55

 / ndf 2χâ  0.5378 / 6

Constant  0.286�±
ã

 3.419 

Slope     0.00593�± -0.01771 

Mean    68.23
RMS     73.69
Integral   200.2

m)µäAbsolute Sum of Signed Impact Parameters (
å0

æ
50
ç

100 150 200 250 300
è

350
è

400 450 500
ç

E
n

tr
ie

s
0
æ

10

20

30
è
40

50
ç
60
ê Mean    68.23

RMS     73.69
Integral   200.2

Mean    47.95
RMS     52.28
Integral   48.75

m)µäAbsolute Sum of Signed Impact Parameters (
å0

æ
50
ç

100 150 200
é

250
é

300
è

350
è

400
ë

450
ë

500
ç

E
n

tr
ie

s

0
æ
5
ç

10

15

20
é Mean    47.95

RMS     52.28
Integral   48.75

ì:�WÀ
�%Á1¼ !�Â��3Ô5í -/.5¼?�9î%�1¾ # �5½<¼��1�%ïÏ¾�ðF�<�4À � ¼ � �WïH¿%�9$�½Ç¿o�9Á<�9ïH¼�½0¼�Á<�i� � ½<.%¼ k~l�C m%npmÃqñC
s3t�Dvu �<�9ï�¿ # ¼ w .%�4�©½0¾
À
Á<�9ï��xN5î # �9$;GH¿Ã¾
� � ½0�;y¢îr¼�ðÄ¾9Á<¼ w ½<¾
¿�¿ # ¾�½{y¢� �5� ��ðÅ½0¼xÁ w ïH� �%�%# ¼¡¿ # ¾9½{y¢��¿��
¿ #�ò � � À�ïI�5¾ � �4�<¾ # ��½<�4¾ � $x�5½<� ÂU� �©½0�Wï���½<¼ � îo��$;G£À9Á<¾
� �5� �1�%î5½0Á<�9$�½<¼ � î ò ½0.%¼zïH��½0Á1��|�ïH¼�½0.%¾ �
ðÄÁ1¾
ï¸½0.%¼ k=l�C m%npmÃqñC s3tpDvu �0�9ï�¿ # ¼���ðÅ½0¼�ÁI�9¿5¿ #Wò � � ÀØïI�%¾ � �4�1¾ # ��½<�4¾ � $x��½0�I�W�i�<.5¾ 2F�
� � ½<.%¼�ïH� �%�%# ¼
¿ # ¾9½ w î # �%¼�¿r¾
� � ½<� 2 �W½0.ó¼xÁ1Á<¾
Á1�;y Â �¢¾9½1½0¾
ï ¿ # ¾9½��1.%¾ 2 �'ïH��½<Á<��|�ïH¼�½0.%¾ �
¼��1½0�Wï���½0�4¾ � ¾9ð~�<�4À � � #)� �W�1½<Á<�4î5�5½0�W¾ �Ûw î # �%¼?¿r¾
� � ½<� 2 �W½0.Ì¼�Á<Á<¾9Á<�;yI$�¾
ïH¿%�9Á<¼ �Ì2 ��½0.Ì¼�|�¿r¼x$�½0¼ �
� �W�1½<Á<�4î5�5½0�W¾ � ðÄÁ<¾9ï j'¾ � ½<¼��)�9Á # ¾ k~l�C monpmÃqàC ôÄt�ôÄuõ2 �W½0.�ðÄ� #4#¡� ¼�½0¼�$�½<¾
Á?�<�WïI� # ��½0�4¾ �
w .%�4�©½0¾
À
Á<�9ï�y Â

�9�3Ô



�1�4À � � #=k~l�C monpmrqSC s3tpDvu ¼ � ¼ � ½0���9Á<¼�� �5� ¼x¿r¼ �%� ¼ � ½�¾�ð¡½0.5¼'��î%�<¾ # �5½0¼��1�%ïQ¾9ð~�<�4À � ¼ �
�WïH¿o��$�½�¿o�9Á<�9ï�¼�½0¼�Á<� Â -/.%¼Í.%�W�1½0¾9À
Á0�9ï �<.%¾ 2F� � � ½<.%¼�îÃ¾�½<½0¾9ï ¿ # ¾�½��4�?½0.%¼ � �W�1½<Á<�4î5�5½0�W¾ �
ðÄÁ1¾
ï k l C m n m q C ô t ô u ¼ � ¼ � ½0�H�<.%¾ 2F� � � ì:�4À
�5Á<¼?T Â��3ö ¿ # ¾9½1½0¼ �Ì2 ��½0. � �9Á<�4�9î # ¼�î%� � � Â
÷�ï�¿o�9$�½Ø¿o��Á0�9ï�¼�½<¼xÁ<�O�9Á1¼ � ¾9½OïH¾ � ¼ #W# ¼ � î ò �Rj��/�ß�1¾Æ½0.5�4��$x¾
ï�¿o�9Á1�4�1¾ � �4�O�%�<¼ ��Â -/.%¼
� �W�1½<Á<�4î5�5½0�W¾ � �:¾�ðp��î%�<¾ # �5½0¼¢�<�%ïø¾9ð³�<�WÀ � ¼ � �WïH¿o��$�½ ¿o�9Á0��ïH¼�½0¼xÁ1�:ðÄÁ<¾9ïàj'¾ � ½<¼=�)�9Á # ¾�� �%��� ��½;�
�9Á1¼H� � Á<¼����<¾ � ��î # ¼��9À
Á1¼x¼�ïH¼ � ½ Â�ù~� ¼�|�¿r¾ � ¼ � ½<�Ú� # .%�9�Çîr¼x¼ � J%½1½0¼ � ½0¾�½0.5¼�ïH��½<Á<��|�ïH¼�½0.%¾ �
¼��1½0�Wï���½0¼ � �<�WÀ � � #p� �4�©½0Á<�Wî%�5½<�4¾ � � �5� ½0.5¼"¿%�9Á0�9ï�¼�½<¼xÁ1�~��Á<¼��<.%¾ 2F� � � ½0.%¼"îÃ¾�½<½0¾9ïú¿ # ¾9½ Â -/.%¼
� � # �%¼/¾9ðr½0.%¼/¼{|5¿r¾ � ¼ � ½¢�W� w ��û Â û � �
��üàû Â û
û ! >
y D ï qoý N 2 ��½0.%� � ¼xÁ1Á<¾
Á1�R¾�ðÃ½<.%¼/¼�|�¿r¾ � ¼ � ½RðÄÁ<¾
ï
½<.%¼zJ%½=�<.%¾ 2F� � � ì:�4À
�5Á<¼KT Â��3ö5Â

-/.%¼Ç�9À
Á1¼x¼�ïH¼ � ½Fîr¼�½ 2 ¼x¼ � ½0.5¼"�1�%ïþ¾9ð �<�WÀ � ¼ � �WïH¿%�9$�½/¿%�9Á0�9ï�¼�½<¼xÁ1�FðÄÁ1¾
ïÿjO¾ � ½0¼Ç�)�9Á # ¾�� �%�
� ��½;���4�~ïI�%$;.
îr¼�½1½0¼xÁ~ðÄ¾
Á¡½0.5¼ k~l¡C monpmrq �0�9ï�¿ # ¼x�¡$�¾
ï�¿o�9Á<¼ � .%¼xÁ1¼i½0.%� � ½0.%¼I�9À
Á<¼�¼xï�¼ � ½
îr¼�½ 2 ¼x¼ � ½0.%¼ k~lÇC DvnpDÕq �<�9ïH¿ # ¼x�z$�¾
ï�¿o�9Á<¼ � � � �¢.o�9¿5½<¼xÁ�T Â -/.%�4��ïH�9G9¼����<¼ � �<¼�����½<.%¼
m�# �WðÄ¼�½<�4ï�¼ � ¾
ïH� � ��½<¼x�~½<.%¼��<�5ïµ¾9ðR�<�WÀ � ¼ � �WïH¿%�9$�½¡¿o�9Á0��ïH¼�½0¼xÁ1� � �W�1½0Á1�4î%��½0�4¾ � NpïH�9GÊ� � À�� �Ùò
½<Á0�9$;GÊ� � ÀHÁ1¼x�<¾ # �5½<�4¾ � ¾
Á/îr¼���ï 2 � � ½<.'¼��p¼�$�½<� # ¼x�1�=�1�4À � �WJo$x� � ½ Â
-/.%¼'�9î%�1¾ # ��½0¼?�<�5ïQ¾9ð¡�1�4À � ¼ � �4ï�¿o�9$�½�¿o�9Á<�9ïH¼�½0¼�Á<� � �4�©½0Á1�4î%�5½<�4¾ � ¾9î%�<¼�Á � ¼ � � � ½<.%¼ k~l�C
m n m q C s t D u �0�9ï�¿ # ¼=îr¼�ðÄ¾9Á<¼=ïI�%¾ � �4�<¾ # ��½<�4¾ � $x��½0�)��Á<¼K��¿%¿ # �W¼ � �4� � ¾9½<�4$x¼x�9î #�òI2 � � ¼�ÁR½<.o� �
½<.%¼/ï���½0Á<�}|"ïH¼�½0.%¾ � ¼��1½0�Wï���½0¼ ��� �4�1½<Á<�Wî%�5½0�W¾ � ðÄ¾9Á:�<�WÀ � � #5k l C m n m q C s t D u ¼ � ¼ � ½0� Â -/.5�4�
�W�"Á1¼��o¼�$�½<¼ � � � ½<.%¼ V �5¾9½0¼ ��� j�� � � # �%¼x��� � ¼x�9$;.@¿ # ¾9½ Â -/.%¼�ïH� �%�%# ¼I¿ # ¾�½�� � ì:�4À
�5Á<¼ !�Â��3Ô
� # �<¾�� �%� �W$���½<¼x�~½<.%¼ � �4�1½<Á<�Wî%�5½0�W¾ � ¾�ð�ï���½<Á<�}|OïH¼�½0.%¾ � ¼��1½0�Wï���½0¼ � îo�9$;GÊÀ
Á<¾9� �%� � � ½0.%¼ k=lKC
m%npmÃqÍC s3tpDvu �0��ïH¿ # ¼I��ðÅ½<¼xÁKïi�%¾ � �4�1¾ # ��½0�4¾ � �W�z�9¿%¿ # �4¼ ��Â -/.%¼xÁ1¼��4�K��� # �WÀ
.Ù½K¿r¼��9GØ��½ # ¾ 2
� � # �%¼x�Kî5�5½z½0.%¼ � �4�1½<Á<�Wî%�5½0�W¾ � �W�¡ðÐ�9�WÁ #Wò?2 � � ¼ Â -/.%�W�z� �%� �4$���½0¼x�~$x¾ � ½0�9ïH� � ��½<�4¾ � ðÄÁ<¾
ïÞ8��8Ç� �%�
� � � ¼ � ¼ � ½0� 2 .%�W$;.�� # �<¾�ðÄ¼���½<�%Á<¼ � ¼x$x� ò � 2 �W½0. # ��ðÄ¼�½<�4ï�¼ Â ÷§½¢�W�R¼ �Ù� �W�0�9À9¼ � ½<.o��½¢� # ��ðÄ¼�½<�4ï�¼���î%�9�<¼ �
$��5½FðÄ¾
Á m � � ¼ � ½0�WJ%$���½<�4¾ � ¿%�5Á<¿r¾
�<¼��~�%�1� � À�½<.%¼��9î%�1¾ # �5½<¼z�<�%ïÿ¾�ð �1�4À � ¼ � �4ï�¿o�9$�½¢¿o�9Á<�9ïH¼�½0¼�Á<�
2 ¾
� #W�B� ¼x¼ � ½0¾
.%� � ¼O� � �%¿%¿r¼xÁ # �WïH��½�½0¾�¼�|�$ # � � ¼O&�� ( ¼ � ¼ � ½0��$x¾ � ½;��� � � � À � ¼�$�� ò � 2 ��½0.
# �WðÄ¼�½<�4ï�¼K�9� 2 ¼ #W# �9�=� # ¾ 2 ¼�Á # �4ï��W½R½0¾�¼�|�$ # � � ¼ � ¼�$�� ò � 2 ��½0. � ¾ # ��ðÄ¼�½0�WïH¼ Â

-/.%¼iï���½<Á<�}|�ïH¼�½0.%¾ � ½<¼x$;. � � V �%¼��9¿5¿Ã¼x�9Á<�=½0¾�.o� � ¼ ò �4¼ #W� ¼ � ���<�WÀ � � # k l C m n m q C s t D u
�<�9ïH¿ # ¼ 2 �W½0.@Á<¼����<¾ � ��î # ¼�¿%�%Á1�W½ ò
Â ÷ � ¾
Á � ¼xÁ"½0¾'À
� � ¼�� � $xÁ<¼x�9�<¼ � $x¾ � J � ¼ � $x¼�� � ½0.5¼��0��ïH¿ # ¼
¿%�5Á<�W½ ò N)½0.%¼Ø¼x�1½<�4ïH��½0¼ �ñ� �%ïIîr¼xÁH¾9ð k~l�C monpmrq C s3t�Dvu ¼ � ¼ � ½<�?�4���5�<¼ � ½<¾M$�� # $x� # ��½<¼
	 w ¿
�¿ C �pl y
�Î�¢Á w k~l¢CámonpmÃq yF� �%� ��$�¾
ïH¿%�9Á<�W�<¾ � �W�=ïH� � ¼ 2 ��½0.'�£½0� �%� �9Á � jO¾ � ¼ # ¿%Á<¼ � �4${�
½<�4¾ � � Â

�9� T



� � ��� ����� �

� ������� ��� �"!$#&% #('
) *
+-,+ . /�0214365 78*:9 0 . ;=<>;@? 1

÷ � � � ��½;�9�1¼�½BAF�W½DCO��½<¾9½;��E�� � ½0¼�À
Á0��½0¼ � EW�%ïH� � ¾
�1�W½ ò ¾9ð�FBG � ½IH³��¿%Á<¾KJx¼��<�BAF�W½LCO��¿%Á1¾ � �MJ�½0�W¾ �
J�Á<¾
�1�ON��1¼IJ�½0�4¾ � ½0�WïH¼��)î%Á<� � JPC%� � ÀHÁ<��½0�W¾ 	 Â �¢Á/¿%Á<¾ � �QJ�¼x�~� � �5ïIîÃ¼�ÁF¾9ð�¼ � ¼ � ½<�~À
� � ¼ � î ò

RTSLUWVYX[Z 	 ���¢ÁT\^]_G � ½ ` �5Â��ba
-cC%¼ � �%ïIîr¼xÁF¾9ð:¾
î%�<¼�Á � ¼ � ¼ � ¼ � ½<�d`eRBV ÑLfga ðÄÁ1¾
ï ½DC%�4�F¿%Á1¾hJ�¼x�1�¡��ðÅ½<¼xÁ=�9¿%¿ME ò � � À��1¼IEW¼IJ�½<�4¾ � Jx��½0�
�W�)½LC%¼ � À
� � ¼ � î ò

RBV ÑLf ZiRBSLUjVOXk\ ù ` �5Âml6a
ABC%¼�Á<¼ ù �4�/½DC%¼i��JIJx¼�¿5½;� � Jx¼iðÄ¾9ÁF½DC%¼i¼ � ¼ � ½K�<¼IEW¼IJ�½0�4¾ ��Â -cC%¼i�nJIJ�¼x¿5½0� � Jx¼ÇÁ<¼�Jx¼x� � ¼��oJx¾ � ½<Á<�4î5�hN
½<�4¾ � ��ðÄÁ<¾9ïà½LC%¼=À
¼x¾9ïH¼�½0Á<�WJ��nE³��JIJx¼�¿5½;� � Jx¼z� �%� ¼ � J��4¼ � Jx�W¼x�)��Á<�4�1� � ÀzðÄÁ1¾
ïà½LC%¼~¼ � ¼ � ½/�<¼�E4¼�J�½0�W¾ �
J��5½0� Â -cC5¼ÇÀ
¼�¾
ï�¼�½0Á1�jJx�nE+�nJIJ�¼x¿5½0� � J�¼i�4�F½LC5¼"ðÄÁ<�nJ�½<�4¾ � ¾9ð�¼ � ¼ � ½<�K� � ABC%�jJPCO½LC%¼"Á<¼�E4¼ � � � ½~¿o�9ÁpN
½<�jJIEW¼x�cEW�4¼[AF��½LC%� � ½DC%¼�À
¼x¾9ïH¼�½0Á<�WJ��nEÃÁ<¼�À
�4¾ ��� ¼�q � ¼ � î ò ½LC5¼rJ��5½0� Â
÷ � ½LC%�W�F� � �nE ò �<�4��H5½LC5¼Ç��JIJx¼�¿5½;� � Jx¼rAF�jEjEÃîÃ¼sJx�nEjJ��QEÚ��½<¼ � �9�

ù Z ù~Ó�Ò \ Ö `Ð¼ a \ Ö `ut a ` �5Â�Ôva
ABC%¼�Á<¼ ù=Ó�Ò �4�:�oJx¾
ïiî%� � ¼ � À
¼�¾
ïH¼�½0Á1�jJ���E���JIJx¼�¿5½;� � Jx¼=� �%�xw � � ¼xïH��½0�WJ¢��JIJx¼�¿5½;� � Jx¼)½0� w � � ÀK� � ½0¾
�nJ�Jx¾
� � ½¡½LC%¼kE4¼x¿�½0¾ �zyM{ Jx�5½<�z� �%�}|n~ Jx�5½¡îÃ¼�½�A¢¼�¼ � ½LC%¼Ç¼IEW¼IJ�½<Á<¾ � � �%� ½DC%¼iïI�5¾ ��Â=ù~Ó�Ò AF�jEjE
�nEW�<¾
��JIJx¾9ïHï�¾ � ��½0¼�½LC%¼�î%Á0� � JPC%� � À�ðÄÁ<�nJ�½<�4¾ � ðÄ¾
ÁÇ½�AU¾��%�i½<¾ � ¼IJx� ò ½0¾�� � ¼IEW¼IJ�½0Á<¾ � � �%� �
ïI�5¾ ��ÂÝÖ `Ä¼ a �4�I½DC%¼�¾ � ¼xÁ<�nEjE¢¼IE4¼�J�½<Á<¾ � �<¼�E4¼�J�½0�W¾ � ¼ � Jx�W¼ � J ò � �%�BÖ `�t a �4�I½DC%¼?¾ � ¼xÁ<�nEjE/ïi�%¾ �
�1¼IE4¼�J�½<�4¾ � ¼ � J��4¼ � J ò9Â ÷ � ½DC%�4�i� � �nE ò �<�4��H:½LC5¼�½0¼�Á<ï �Î�1¼IE4¼�J�½<�4¾ � ¼ � J��4¼ � J ò�� � � Jx¾
Á1¿Ã¾9Á0��½<¼x�Ç½DC%¼
¼ � J��4¼ � J ò ðÄ¾
Á¡½LC5¼I¼IEW¼IJ�½<Á<¾ � ¾9Á¡ïI�%¾ � ½0¾?�<��½0�W�1ð ò ½0Á1�4À
À
¼�Á¡Á1¼I�Ê�%�4Á1¼xï�¼ � ½0� Â"Ö `Ð¼ a � �%��Ö `�t a ��Á<¼

�9�b�



½<Á<¼���½0¼ � �9�=� � Jx¾9Á<Á<¼�EÚ��½<¼ � ðÄ¾
Á/½LC%�W��Jx�nEjJ��QEÚ��½<�4¾ �pÂ -cC5¼i¼ � �nEW�o��½<�4¾ � ¾9ð ù~Ó�Ò H Ö `Ð¼ a � �%�ØÖ `ut a ��Á<¼
� ¼��DJ�Á<�4îr¼ � � � ½LC5¼�ðÄ¾nEjE4¾�AF� � Ài�1¼IJ�½<�4¾ � � Â
�¢¾
ïiî%� � � � À � �Ê�o��½0�W¾ � � �5Â�� H �5Âml � �%�'�5Â�Ô�ò �W¼IE � �F½DC%¼�¼���¿%Á1¼x�<�1�4¾ �

	 `Ä¿
�¿�� ���
a ���¢Á�`�� � �>�Q����� a Z RBV ÑLfFTG � ½T\ ù~Ó�Ò \ Ö `Ð¼ a \ Ö `�t a ` �5Â���a
��C%�WE4¼�½DC%¼'ï�¾9½<� � ��½0�W¾ � ðÄ¾9Á4Jx�nEjJ��QEÚ��½0� � À 	 `Ð¿��¿�� � � a ���¢Á�`e� � � � � � � a �4��½<¾Í¿5Á<¾ � � � ¼'� �
� �%� �jJx��½0�W¾ � ¾9ð"½LC%¼�¿%�5Á<�W½ ò ¾9ðÇ½DC%¼��<�WÀ � �nEs� � � � � � � � ����t��®�0��ïH¿QEW¼�¼x�©½0�Wï���½<¼ � î ò
½DC%¼IïH��½0Á1����ï�¼�½DC%¾ � HÃ��½¡�W��AU¾
Á1½DC � ¾9½<� � À�½LCo��½~½LC%�W��J�¾ � �©½0�W½<�5½0¼��¡½LC5¼kqoÁ1�1½zï�¼��9�1�%Á<¼�ïH¼ � ½K¾9ð
	 `Ä¿
�¿z� � � a �Î�¢Á�`�� � � � � � � a � � ½LC%�W�BJPCo� �%� ¼�EÕ��½=�xCo� � Á1¾ � �jJ¡J�¾6EjEW� � ¼�Á � ¼�½0¼IJ�½0¾
Á Â

¢¤£�¥ ¦¨§r©«ª�¬}©k­�®I¯4° ¯d±�­³²}´ µ¶´o¯4· ´[­�¸:®�¹T©«ª¨©º°�» ¼>®I°}´¡· ©k­�®�¹
½ ¹T¹T´o¾¿­�©º°�¹B´

ù EÁÀ9Á1À
¼8ÂLÀ�ïH¿QEW¼�¾9ðs� ��ÃbÄ�Å � � � � � ¼�Æ
¼�ÇÊ½DÂ�À
¼�Ç%¼xÁDÀ�½0¼�Èñî ò ½LC%¼ÊÉ�Ëz-BÌ~÷ ùÎÍ ¾6ÇÙ½0¼¿ÏÐÀ9ÁYE4¾
À
¼�Ç%¼xÁDÀ�½0¾9Á:ÀnÇQÈ4Â<ï�¼�À9Á1¼IÈ�î ò É Í ÏcÑdÒWÂ³ÓQÂ<¼�È�½<¾¡qÔÇQÈ ù~Ó�Ò�Â -cC%¼BÒjÇvÆ�À9ÁYÒÁÀnÇÙ½PïÕÀnÂDÂP¾�ðr½DC%¼�� � ÃÖÄ Å
¿%Á1¾
¿ÔÀ9À6À�½0¾
ÁcÒWÂ)ðÄ¾6ÓQÇQÈ�ðÄÁ<¾9ï ½0ÁYÓ5½LC¤ÒWÇ5ðÄ¾
Á<ïÕÀ�½DÒ4¾6Ç8À�ÇQÈ�¼�Æ
¼�ÇÙ½LÂ¡¾nÓ5½LÂYÒjÈ%¼z½LC5¼"ïÕÀnÂYÂÐABÒjÇQÈ%¾�A�×6×bØ
Ù6Ù ×xÚ�¼�ÛsÜnÝ
ÞcÀnßYà[à
�MJ�EjÓQÈMàIÈâá�-cCQàoà���à�J�ãcä�ðâÆKÒjßYãDÓÔÀnE�åQCQänãDä6Ç�à
�MJPCQÀnÇQæ6à¡ÒWÇÕãLCMÒjÂ¢ïÕÀnÂYÂçßLÀ�ÇQæ6à[ÒWÂ
ÇQà�æ6EjÒWæ6Ò4îMEjàrè � ûÖé�ÂDä«ÀnEjEÔà�Æ6àIÇvãDÂBÀnßDàTJIä6ÇMÂDÒjÈMàIßDà�ÈzãLäÇî�àTãLCQà�ÇQä6ÇhNgåQC ò ÂDÒjJIÀnEêåQßDäKJIà�ÂDÂB� � � � � � � á
-cCQàëÂLÀ9ï4åQEWàëJ�ä6ÇvãPÀnÒWÇQÂ l H Ù6Ù ×MH �6ìví � � � � � � � à�ÆnàIÇvãLÂ³ÒWÇrãDänãPÀ�EhÀ�ðîãLàIß�ãDCQàçÒWÇ�Æ�ÀnßYÒÁÀnÇvãÕïÕÀnÂDÂ
JIÓMãIá
-cCQàÕ� �PÃÖÄ�Å åMßDä6åÔÀ�ævÀ�ãLänß[ÒjÇvÆ�ÀnßYÒÁÀnÇvãzïÕÀnÂDÂ[ÒjÂoÂYCQä�ABÇ�ÒWÇ�ì�Òjæ6ÓMßDàº×há Ù ABÒ�ãLC�ãLCQà�ïÕÀnÂYÂ[ABÒjÇQÈMäbA
ÒWÇQÈQÒjJIÀ�ãLà�Èâá
-cCQà^æ6à�ä
ï4à�ãLßYÒjJIÀnE[À�ÇQÈ w ÒWÇQàxïÕÀ�ãDÒjJ¿J�ÓMãLÂ?ð�ßYä
ï ãDCQàï� � � � � � � � ����t���ÂYàIEWàIJ�ãDÒjä6Ç�À�ßDàÀnåMåQEjÒWàIÈ8ãLäxãLCMàrÂ1ïÕàIÀnßDà�ÈÊEWàIåMãDä6ÇQÂcÒWÇ¤ãDCQàk� � � � � � � ÂLÀ�ïÕåQEWàná�-cCMàIÂDàkJIÓMãDÂTÀnßDà
ð_ñ EWàIJ�ãDßDä6Ç yQ{Êò�Ù û4Ú¡à�ÛsÜ�ÝÖá
ð_ñ EWàIJ�ãDßDä6Çôó õ�óvö Ù � Ù á
ð Í ÓQä6Ç�ð�ä6ÓQÇQÈ2ÒjÇ8ãLCMà�ð�ÓMEjEpï«ÓQä6Ç2ÈQà�ãDàIJ�ãDä6ßTÀnJIJ�àIåMãLÀnÇQJ�àná
ð Í ÓQä6Ç yQ{}òËö Ú¡à�Û¡ÜnÝÖá
ð |�~}ò÷l î�à�ã�AëàIàIÇÊãLCQàsàIEWàIJ�ãLßDänÇ¿ÀnÇMÈ¤ãDCQà�ïºÓQä6Ç

ÙnÙ ×



Mean    89.35
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